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l Jal in nlj ^Ll^I J . * cc 

alLauJI J-uaJ uJOJI jjj lLU 3 i-LUl jaj 

OJlSJt ^ ( 3 LuJ ' ji»J Aiiic. ) A_y> ' j_U ' 

t » I M l Jjjlt I jl3 3l>4-S? O^P*^* cP _3 1 

jJC *..* a(j"ti 2 1 < ji ‘ 4 j^>«a 

t>a»t j^i 4>*_J 1 ii jjit ^(Jlaut jt s-^jJ^LLa 

S^l.iAiatl "AjijiVU jJIaoj < 3 jL>- j»Vl j j*JkjjJI iSy>- ^ ^unaJl ^ic SjJLaJt fJLC jA J^ii-i j3j 3 1>*3 
3>a3 jl£ *3l VI o -t ao M3 j^o.ljoJl Ji^jult Lai i 3 ^IJoLualj i j*VbU S~i?iiiatlj LjLiL^LTMf 

- 5LaL£ jjjJt 



1 2LceJl oUut&l ^ 3%*! t 



Sjliy LaJLut^ AjjLj V <L>o 3 j Luli Ltu-u aCi^joO . iLoJI CaLuLSlt Jjia^ J-ta3 Sj^lla ras^i 

jjl£JI <j 3 iLSjoJlj . a£jj>- 2uL»LLu/VI jjS3 jwyJL>JI LUS jaj < LcLu jt LjIooI L^J t > _>->»~i mj 4jl3 La 
%3j-oJI Aj L taLajj j.xai.1 ^>Jl jjLSLM La^L3> ja aLdo. JS Jotj aLulj 2Sj->- dJLL^a laJuJuz f I jji L$J 
eLstat ^ 4_jj jjJI ASjoJLS jiLSdl aljavi 't aLuua>ja aLS^o- dILL3j <Lca j Mj jILiaJ I aLSjoJtS 

a I jj Lum ji aljaiJt jA Loo jo»i ^1 jLSU ja ^>JI jjLSdl Lgj dJjooJ a\_J£ iS^o. JLJUufcj oLajLiall 

.aCLlo ^ jlaoJ LpM3 ji jo»V I 

£1 jjojl jjS alS joJl JjLu/j CuL£ LaiS j ojLuLul SaLaJJ jo»i ^ t jLSLa ^yt 4JL3JL3 j *L£jo» j 

. aj 1 m'n I Sjjla CuLuot La-lS Aao^aaj 4^j3 

iu)L3ill 4_) 3 aa3j ulia jS^a 4j jjSo (j* L)J^ *4 JjOoj ji Vj Ajj' jlLa . jjj j| j^oJI t Jt$j jSLa jV j 
jSLOs ( _,am~i^ LjUjliill ,^,3 LaS aLiJo-l J ji jjl jti^iaatt ^3 LaS iLo-jL>- aLaLcJLjl aJL3 Jia jjSLi JL3j 
kilLaaaVl jjB LaS LtalAf ji iLp j^-Lutf I ^41LaaaVl ^,3 LaS Lpj^.a->f ^1 »-IjJI jjSo JL3 j <jlj ; oJl 

. '^SjoJI £uaj Ijlrr^iia VLaajI LgaaaoJ J — «" ^La3 ja jjSLo <Ljl3 JSLt^JI jl£ la?ij^ j .wLcaLaatf) 




t a U - t a ^ o 



^ jlha A£ j^Lu 



JL j-ojJI 



in plant JjLcltl : Vjl 



L^jU ^LoLUu.aJ I 2L2 j| j_$ JLu £ »j_tUll I AjL>iTmt ^jaaIT Lj CiLjLtJJt 3*JL9* j->Uu 

. 3 It I 3 a>U w u- aSj^JIa ASj^JI ajl& ufljjuj i L^j Lai US jjJjlLi 




jJU«JI (> N ) JiLi 



U lit I^jLSjjj (_>jULj GLJjjLIt j'",'* iI>Lull ,jaUj ji US 

AS ^ 1 m'i~i jk^Uallj JaUI jUal 

i JLS t _ r »tu'i I JL$J j AtA3i d£jj>. _c\ ljjUj AS j_>- _j daLUlt 

TlSj^t j 

iZiUUbLu/1 j_yAj e LLul j J -iau LLiLLll *_££■>■ J)l US 

.2Lu iL»Jtj Aj^IajJI j Uti j^pQj ULUIl ii ?»l~U£ 

3^ AS^l>J I <n vV< Ai mlj.3 3 i,„ U l _ 7 -J ' ‘ Ujj 

. AUUJI 2Sjj >- j iJLuJI 



1 1 

3IUJI i J ujj . JLsjVIj iZiUj^SUl jj JL>- ^ySj £ VjUIlS aLULaIi GLjLUTI 3^^* 47 ^ JLuJI AS ^_>. IJUJ 



jiajVl ^ m 





aSV^(U) JSLi 
J l '1 ^ ( *^f 



. LLa UutJ» ^uULl 4 t-U> £ I jjUj Ll AUf 

t lUII A ra>«tt t JL-A Jj ‘ tflb gttl Jj4>fc£j_g 
£lj_>-1 ^2u U (£-j .A_J A At .U7tl 3^|JJJ 

UU Jljj AJ -»5 ~ . a iLuJ ASj^>- 3^ U«J I 

wLUjJI ' Whi Vm_l ^i £UL._Ul ^>0 3UJ! ljjuloj) 
Uj 3JUJ1 it^tAXi UU j jl*jj iLuulj 3^-“*Jl 
tit LI iJlL&jj S.3*S a A ->1(11*11 £y» Aa£ JjSUj 

Aj 3 ((-."tj U 2Lu! jjjJt AaSj£>. 3JL.JI J L » o (tj 

3^UlA?t AS J£>- LUU 3* .LJ^4 JJ 3^ -U AjU 

4^t A iiU I <1 T t 5U1 £(IaJ 3U JUUUh J 3£>- 
V ^3t AJ2UU4J I ^£j £j_uiJ 3^>- tjlA A-4 Lc. ,.Lt t 
Jja>- 3JUJt UiUaH 4 _ 3 J t iJijJ Ua J^U- „.~A A iuuMj 

.0 ' t)S^) AaUjJI 



Y • \ _ Y ♦ \ 6 4^1x11 f. L»3kV) 





S^LoJt jjjoJt JLvjA 2 JLoajYlj GlLaj^SJI ^^2 Lai 
> t-» i g"**! Jiu-i I iljLuJl i > ml o' uj AUAJj 

J .(Gi^LaJl q «j a LaJ 1 pjyAm.aJt ,_^t ALa <Jtj Aaj^SJ L> 

Juu Laata AjJLoraJt aLuajVl 3 LujJ 1 J-Ai jjJoJl JAA 

l^jt j_>- 1 L^aacAJ pa JljJ-J p-ajVt gJ^»« pA. (Al!iLa 

. ( \ Y .JLSAj ) ^LjpJ I Ao *Lo I i^J 1 

(jmtl A_uljj JlII * 

o'jjJ* pli AIjoLLj Ajt poJt paO ' («-»^> |«£t pa 

A_da» t * I jl LAa- Atli LJ ^oALaj . AAirJl pa~im< 

Sp-uiSJl S^ATl Coo pjLa CLu i( ^rj£G) La-i^bt A2 jj 
SJ l jjjJI iS>JI ( \ r) Jib All <ja jl A*JI pl^A fj^LjAuaJl o' 

a Lao I p2 AaLaJl Jo. 1 2 Aoljj-a "ASpo. ^ ioLuajj AAa2j AAJaJ 




• ajLu <^2 AIjao*a .(*j^Li-g'i._w | ‘Tt l _ J 2 AacaAAaJt c Ip -LOT I GtAGLoiLjJt pljjAJ ASpoJ I ( _ 5 ic JjCuuJij . Ao-Ij 



tfl^ASpoJIiLab 



■CLo A l U T JLXaS oLuoV t ^^2 ASpoJl ^La Laa2 Au/I jaTLi J j L u-Lm2 A_oJl CLuLSUl p2ji oLuaVI b^ LaJ j 
AujjAoJ I ^yll b.La.ipJa pis Cji j GLtaA2 jl ljUSJI Clooua >.<.l2.'i C jij ALjAj "ASpo. data Atji ^Jj 

Lit pJaMJ AaLc.AH jjSLa iJJl1\ plSAJI pl^oJI pA SJ^vi AA^C pic ASpoJt p2 A Gao Ala I ai> J 

O j irv»TI jL^oJI J a2l ijIaVt AS po. CAao Lj^baaJ I pri-nl Jal aujl j poLaijl o' if o' 'L»tl jL^oJlj . ASpoALaJt 

• JaLut <jV I j p-LI i^iV | A a L aoo j*jAj *<^ .A»lt p^»|^V I ^jjl 

Muscular System 

.Aa. L or.aJt (ivuoJl aljo-l ALjjoo pJLaa L^lt-xxit jj o^J' |4ouoJl o^LGuc ^aaa p£ 5jLu& Q.tG»aJt jlg-xtl 
O^a Ac^aora SjLlC < MllSCleS V .A.tl m ~i Aoj-^jJ olJ_a»j ^a cr LaJtJl jl^aJI t-iSjLLjj 

O^ pUujVt qS U j G^LaaaJI aJLA_j - ^jVI A ‘i niTij a Lo- V ' jpAa ^y 2 1 nil Ji jj, in ^iJtj Ajl ii-iatt AouujVt 
ftiOil t *iMAf a J la j . ((aoJJLj) a2jau La 5 2 L& jo-V plSLa pA Ja'i'itt j AoSLulSLcaJI Aj LSjoo j»Lj2Jt 

*jASt ji ^ t “ Y * I oa iApOt JlA * pSaJ 




t . u - r . ^ o 



ApjAaJ) ^ J U a jGu 



:LJ^LAnt) > tfMIag 

Luaj V ' ^ , Jal m mV t a ^-J»l <"«Vl t _ ? ic 3jJl2Jt .,»Lc <J5L£iJI l^j L j ~'M 

- i 2LJLJ1 u^jUa^lIj C) Lb LjJJ I iLj-Slol (jiisMtS t 

«|4 m'aitl AS* J A ; ul J Lj jH iu>iT I w v*3 ^\_JJL4 a .>A i~ 4 ij A£j^Jt -I 

.^i.1 olSU o 15 ^ <> JtEuVt -ij 
iUjjsjJI iLuljVt g JL& J^>-l J ,»jJt ikv».ga ‘Ala^Ls^JI j A-^ajJl 2LuajVt ^ ^jJI dljjso jtj^Lud -_>• 

. LgjljJLv (jfl 3 I ( ) c l <uloT t .~iM ■* 1 1 JLj^b \£- 

i L l>J I j iLua jJt tl>^ fAr JiAtnl Jlf 3 j jt ^ « I fn.tuoJl A j * <Aj 4 _ y Li ’AlaiLs^l -J 

■ iU.liii.uJ I i_^tjJaVtj 

:<LlISLc^JI iUtAnTt l_u£j3 

l-SjJ3 'A-<. 1 SL^1I 2LL3mJI jLa CuujJj (jjjuu bS 

ASbuLglb j >_ui£ JJlc jjj9 

Ajlii-mt) ( Lj ^L_>*J I ) bjL- x jy I (j< m 1 1 C ' 

iuLifi ( 2 uL>.) AiJ jSj i Muscle Fibers 

'•'*** Ljl h .{ .; T '4-Cj.<->.< ijr J_c. 

Ji[ uiJi (jjj u Iajjlc > 1 j Myofibrils 

jjj>i. 4 .U A_j jij_o ^ LJ jlz> tU3jj» A^tJ ^jiJi 
L^ A- I JuJt ’AJtJJt t^Iooj Aliriult ^ jbti 
: L>« jjSLLi J .Aj^jVl yj# j_u£ JjLt 

i» j ^L jj*m 11 J t j (|»j^Lj^j jj-dl ) A-oJ I 3 jl«Jl - I 
j*j %^j-£j I-.-U- J L-J L3^-<- A - * - T I jj_3 

Sarcoplasm 

uSjjlj |» j ^L j^Sj LuJ Li it-<j->ij (£$1*. g. litir - <_> 

Sarcolemma U-J$S jUJb 

(_y3 iL>jJ I < 'lb ^ .1 .L»tl . 9l j tV I 

cLLjLs JsLaLi 'iLtUuJl j» j^JLi LjU^g^g 

* A^Jd>J ' c 1 JfcJLJ 




r . n _ r e 







i ijj£*La AjLi-ia A fljjt (JS -A 

ilai. I $ h irVT *i « . ( I) jAyl Ll L$? ( A \ > (Aatl (jjlalA4?0 l jaaljJaVl £y» 2Laj^>* 4 - \ 

.Actin ‘y-Ci ^ ' ^gm 1 A al a ^j A aaa J $yA J_y3 A-i i n-t^l I AJIA jj^SLuJ a ( X. ) J^jJb A? J^jj 

Jl>,j3 alrthla JS t rtin"'i« <ySj (A) JajJO LgJ j-*Jr! aLl£lJl?t (JjJaUujJt) ^^tjjsVl jj-4 -Y 

^yA y>- • yA A \ j ^ T I A t (?i J^bLlall aJIA y^SuAJ ( H ) yA yl Ll La? yA yA A '. J .?»** Aaxu A%t-»*u 

( \ 1 (JSlui ) Myosin (jAaujA^L l£jjiaj ASLa-m? I Aaa^jj-JI 

A,at->aT Li d&yaA Alaa-ta?! JpaLLa?! * h isml 1 4 aAja>-ja3\ ( Z ) ,jaHaa4 ^aj Aal m at I -V 

Sarcomere aaL^uJi 

I j A t ilaTI uj5Li»*?lj i".N ,A»tt ^ t^'Aa j_>. ^3 AlyAatt j AlSl All JjlalAaJl jt ,tA-». - 

jaA ■ '--.H i Ci. la hi t£l?ill?j 4 Lula? I ami? I 5aja>.ja jaAj 2UU^..'l I i~M AMtlLl A jam"?) ujaLv 

. Atalai^alt 

! c yl.., Vl>Jl ^J^LaAJVI 

.(4 ni>ll a aluj^att LjlSja>JI JvA AJj) w>i aT ' iJMjJj , JaLuuuVI_j ^^aLcajVl ^jIa j Aaj .L«ti jHaj 

A-luuUj a J.g,>-t Allttbl ojbu (ja JLlV A.AniLLU JjmaI ^yic. dl?A |4AJ (jS2j 
u^ljJa^l? X»1 aAS J-aJiAj Ag-V J^a >~»Si i_uuLl 4 JLuaJl (jlSU uuj : (^iU«tl) - I 

. A-aCiAal * (A »i->itt « I ij^i A£ju>. ^ (A£A jjA Lg? jAaLialLS tili?j ^4 jA JSyotll 

UaJ AUL>iau/VI (4aa 3 ( iLuuaaA ljVLuu JSui fcJr lc. ) jVl w *■—■» ' !_JA?I _ ■> jL^>JI -I_J 

.daLuujVI ji ^UfljVb iiUi? 

»_' M Ll ^j4ua 1 j (4 _ujl>*JI la tb* ^j^Lakalt Aaa1La_£ A£y>J 1 JvA J ' y£i : tAn.t I jla>*?l -a>. 

Igj A («£>iall jLujVt Jj^alLuJ V Igu-aJLJ > ,,tutu>Jl ‘ )%aC (J 4 i‘iYi a < ^ „ n j\ ALtl SjjLff t ) AUAtjVt 

. 1 — ilalt A 1 <Ar j 4 Lula? ' ,A»tl< Aj a 1 j l V >jr auuj j L 4 L 4 J 

Aa. - ajJ I AiVLuu?! jaHIa la j S AIauJI < a Vi ■ auS Aa? Ia? I ALau V I ^Ia AjLvV I yA JljV ,Jaau La ^Ia 4 Uaj 

? AajLuJI 4 tJd»-Vt Jyi jjb?l j (JauIaa?! | 4 aj aoaSj jfji irT»tt Jal>« 1? la^lL^lu,! Aa>. 3 ? 3 aia 2 j ALa*?1 ^1a 

iAjclSLt^Jl ALAn.tt iJLuuJl JLujl AxoaS 

L 4 AAJ Auvja A < jj) , >»iti4 AaLuaji? f AalU?I 4 1 mat J Li>J I ^lauu?l AjA ' jV ' AaISL^?! > »^La«?t - \ 

yjS yA i _ y 3 3 j-a1? 1 ,la>? ) 3l>^ All? A JvA LuaJJ .Aa?Lu A *(->1 iti (J^lal?) JvA ^,1 A>3t?t hi IT I cLuaII (J.4A > Q 

. AaLA*? I AaaI? I 4 1 uia aj ^jLL ^aj ujljjjVI 

Y > 



V . U - T . 1 » 



AajAaJI j_jUau» A£jaui 









2Lu; <nitl LjM>J I j fnutt ljVLuoJI ^Jb 2U^tjVl wLLiutl I Lluj! i-u, mj i^JJi - V 

*L dux%t t A Aj.lt i s l+SL>u* VL*aJ I a ^ i ,--.'*( i LgjLjlgj J if>~i*i (jZtlj {jSjmJI gz^JI ’y) 2luVl 2Li£y>Jl 

.Synapse - w - lli i L i ^j^su 

L-2 ' ^_’J Li i_ajjtj iL-j L. ySJ ' J I a_L ' L yxxj Lgj M '^*jj ^'LL>L 4_ 2jlJ ' Li ^LLT A ■ ■ ' Li L L$JJ I - V 

. Acetylcholine ^ jS JjXuiVi Jl» Juu^uJi 

Liljjjt 5L*_u*ajJt JjSljJJt ^1 l 2> ~ i_t i aj I~|N a Lb I ^ j ■— »♦* JLcuJI fjyooj JLuL -t 

LtLl^-Jl gxmj L)t LuJj V t JjatjLJt oJl± ^ jjJu ^^uutiStt 

J In* ut t ^jyJ ILI L) J AjiljVI A^LLaJtT I A rtjttl ^eVytti t _ Jr T ' L i ^L>» A-LLxxT I AitLitt c i i a f j A-cUiaatt 
Li>j4 ~ 1 mj ALLulT ' ^ ;Qt c LL xJ ^ LL t jl! I jjt . Lg^libji 3 A_LLulT ' AAUil £ 1 Tm f* ^L- i 

j* j) j N j '-»t * Li Lj ^- 1 V AuibJl c ILL. AjiLii 3-sLJJ LIT 3 ^ LJ Lu A jl (Anti A rnlt) c I Ml it T y ILL ' ^rh»itt 7T , it^jj 
. Mti AT Lk_i ALLL&aTI A h ^ I T I c 1 mi fc~ i aM^A v > t ' ‘~ j . A_LLajiT l lLcU ' c - 1 itif ^ ' AjszjujmJ L_^- -LL 

.aiLuJi w LjLLjt i jl*j Depolarization 

l J^c. JjlLj LUjj ^-ulLTl y» ejjv JLxj _ ■« ; ' t-.t l AjuJij a^jla ^Sjli^intl 2la. tit I » I iti r l _ =r Lc. TajL -0 

^LlNj - (jLiuJt jUajVi j^>u (Ojjjt >a>j (Cholinesterase) (<uyji 

ajjuj a t - »_« ^JpJLj (LLlL>. L >- j £yjJ ,_ylj LJ^so) ^yjSjS (Jj~i»VI LL 

Jj^SL j ^ ^ ^ i < T 1 ^JLuiJt W T LLui ' L-L ) AJL>. it^Ti ,L j ' A^lLxnT l AiuJtl c LLc Aj 3 liu 



Ljl>o M *L»tl jj^LuajVt jLa i^LtSVl Ja^490 J —»" Jb^»> ^ LaJtjjJt a ju& 





ajla j^Lui «Huxely ^Lu£a» l^> jLai 

U >£3 L«S a ;* A iijT jJS j' it ‘"v^ L»ti i_aLJV t-taSjJJi <LyL ijLJl 4 L& JloL ju 

Jb^Oi jjl j V I : L«L> ALLujjjJI £y» j- 4 j^SLu JS j L)La_cJ i j_jSLu LAjLui 

Myosin iuiu>M ituiLtij Actin AlllSi ajl^j 

AT L>> ^jii.Li (jbLiAjt AlL>- ^2 ALLL^ wLa-jJ ^jjjLS^VI j.g ■>» »t t ^IjLsLLuL ^jLu£b L> jlL ji jUlj 




r . n _ r e 



Aalxil AjyjlilS C 



r y 




ATP uLoj» I <L9LtaJI 3uLcluta.J uximj ..axt-iLta^S 2Uajau.ut.aJI Ja_>l jjJI a JUS <_LajLJ LajL L c 



1 .1 '^.»tl a^LtUt ju>Uajl 4JLc jtuJLjiS jaxjJI I g uaaJ aL>»J L> juuSVl Jaj-ti. ja SjjLjdaJt ujLcjutawJl 
dajfjjll JmHuJ wLuuaJl Jljj JLlc_j ^1 .^»tl jAi a Vi I OSuSj 1 g ua*J ja ( Z ) <_J jLauj jaLuijV I a Ujl 

a_tiiuuJl j!a2JI ajju j (jc (Z) JL^LCuj iUuadJl i\niu n~*^ jj£&ht\ i daj^S- (jc tLuaj*~ m att 



OrfiSi 




jL 



as* 



.( ^ ® ) (JSLut t^uuluaVI L^J jla ' 





JuA«Jl ^L£Vl(\o) J£JL 

i j^utSVl .Jaj-ua- jc. auaja~u»«tt JaJljjJI Jua^ ATP Aj ijJiiiaJI ajaUaJI ja a a I „'-.■»! I ml 

JtVTa ^tuSVl jut 'iLuaj.it i mat I Jajljjll JLaajl j»_LC ^1 tilli j-ijj JL3 ATP jaSLu JLlc IjkJ 

.JaLuujVI 3j.jLj9 j_j£j jajLuljl ajL>- aiiamll 

tlajjta* j£- IgH ,-. Vtlj jaLtajVI juuSVI dajuao <Lu3j**ui*aTI JaJljjJI Jlaajl 0 ~jta<* T L_i_>o 

• ATP CiLbj*- ^ ajjitaJl aJaUaJI ^11 Jal uujVI Jjic j^iSVI 

j.uua.1 ji glxuu.3 («J Lgjl VI ( aLLalaiiaJ I ) a_USLt$JI ."<M .A.-.TI jaUajl juoiu j^ull Aj^taUt a^Ub jautjj 

,j3 a_uuJj jjJI JajuiJI jl (jJ 1 j t fiii jjuJl A-ca- b J I jjjLauJI jaJkJ a x>- J gliolatl jaLuijl a_Ji 

. A-dSLi^t I "»M -'-»* I "iLuLutSVl JajaiJI j_tuS JL>- ^J I 4 t mj gjj ja jj£33 almlatl <**< ,_aLJl 

Motor Unit 1 2 uS 3 jl>^I 

2 LjSj*JI SjL»-jJI talc l&jjua ji Lu& JljV jauajVI a _i. l a.aj a_tSL«jlSLtaJl jdtllaaJI lSjuiIu (^Z3 

jxaa- jaLtajl aita»ia VI La uj^LajJI jaLjajl jV .a_tl£u^jl aitaaJJ a ja _>P>jJI 3 jL>.jJI jj-uiJ 

A I ,^.»lt 4 _aJ jaJ I ALtSj^JI _j I _L>> jj I 



rr 



V . U - T . 1 » 



ALxdl jLLu> 





KS 0 Aj>" ^ "l) 



( \ t iJSLui) 7LSj^J\ oJl^j 1\ jjSduj 
wLdiJl j iULiuJl t^LJVI Ac. >«^>^> Jy» 

v rtjttl J ji>o JLLc j IfrJ jjLJ iLcu^sttl 

^jJUj l ,.^«t t ^l (J | (t-l<t ) 

lJljJ JSj iTLuMaall {ya yju£ jjlc 

tiLJVt <ja Ija_c ^ Ilslj (_,) me 

\ ?ijT ( ^ • * - 0 ) ^oj La <LlLojJI 

i _ y lU I A_u I Aj L c^Ju dtim I i_jj 
iLul^itl JjLiaalLj L^la JL^I^II J in~J 

2UuU Motor End Plate 2u£ >>Jt 

I A3 Jl < — ~iVt jLSLa lij a Jj a M ,.'-,«t | 
aLx-Ltaa-xJl a a < > a « H ^ ' - —j ti j 

Neuromuscular Junction 

Muscle Fatigue sALiuJl 

^J^K.SVI ja^itVi mJ V j»JLll jV Allij L3J L^JV I <_u mJ 'iuuyutj S_JQXa 3jj> <nj ALiud I ^isLuijl 

Jjjjo ^ylt ALajJI LsJj IJkgt j .aL3lla}l ^nrtHTI <ja LgjL^Lu^t ^IiA-kIT jJSjal A^aLSUt aLcjoiJU 

V) ^iirt'i'it) aLajjla J JLuSGj ji CuLb V j^Sjl»- iJ 3\ Lua) (jA->- j SA- L»J ! 3-iLa 

(ji^aLsk j^Sl ijj a U i» jJl a jls> jc. gubj J^slLT j-S i aUa y£ AlcuJl t _,t->a~i A3 Ha ^LuV ^yJl ^Q>uj 

ATP lI)LoJ^>. (_^a3U3 j iLa»aL^lj atlirvuTt L. j j i ii a, j ijJdl Lactic Acid A Lii S^Ut ,ja»aL». ^a i.iiJ (jaata 

aMiAiatt JlaJ _$ L^J aUa^J^a (JtATa <j_LiSSft dsyxy- <j-A Axa^iT* m <a T < JaJtjjJt J1 inrtM j»JLc t_u m_1 ^liAaTl ^3 

. ^lii-iatl i \ ititt 3 jj_L»- luuiJ La lJL3j a" iih ^-aLuajl AIL>. ^*3 

S^juS S_ujS t ^iirt'utLj ALbjJ I ?j2jj Jya S_u>S aUlAiaTl ,_L^aJ <L>. I jJI Jjtc, 

tJLu ^yJ LU Llj iAbaatl daLmujtj {yuS'itl \£- Aaa^a~matt daJljjJl Jl n-irtM ^laJLJ ATP £y» 

• LjLLaUuajVlj LjUaloAjVt yA JjLu ^ - U - t> - ya in.A.tl 
jLuJl ill ibo JLa j I^jj LjjJLfc_j "'.M ■^»tl ^3 _L>J I jLllJJt ^yLajJt JLuJI I iuiuJ jji jS U j 

ij^a ^'>»j>iii-iT) ^tc. a\j i ii-iaft LjLb^-JI Jjaoj yc. <L>LiLJl LjV^LL>.Vl Jj-I _Li t.umj Lbjl ^liAaU 

. L$J « I jVl ja riM.A-.TI 



r . n _ r e 



Aalxil Aj^jlilS 




: _3 3J^>-Vl £y» J(3tu (jLujVl (jS ■&£>> Jt ii)JL>ui - \ 

- ^LAil JI jl^ -»«T l -I 



. _ » uaal\ j 0 mrt1~tl jl^>Jt - i_j 

. ^jhAnTtj w » - >■»♦) j jL$>«Jl - _>• 

* ( j» i ?i* i ~t t j I - a 

i 4 -LLuJ t u 3 <L 3 Hall I ,j j I - T 

tiLuSi^Ul J jj£j)u>J\ - _>• ^a-^SLjlaJ I - l-> ATP l2>LuJl>> -I 

i jjjLa-iS ftS I ijj I t—a C JI jLui ^li^ntt ^L^vVl j-i -T 

iJ^^SJI - lj ijj-ijSJ l jluuSI l_i -i 

luuu u * V I ^aL«a>VI - J k£Lct£^tfl - _>• 

: ^ (JLULu tI»L<_J! ^ <U> jj mrttt <U»L^JLt 1 - £ 
. GLultt ^y> «. LoJ t iLuLUJt LjMaJt jljJia* -I 

. c L^JLi Lgj^CUl 3d>kuj iLuLutll U^iaUI ^LdLUt - lj 
. 2Lul jiAJl (JoJ L> i^JLj 'AAJaLJI 2LuijVl e^Cut t - ->• 
. Liili>Jt I 3 aL« 1 >j 11 ij 3 - A 

* ^yjLj l*J 

. 2u»Lutft J^>. ualiult - \ 

I ASSulQ J eflljJat JUsaJ* jLLc 2 l«j-s»Vt J 3 -T 

. wLi l SLtgll LUuaxU J L^>- 1 UjA> -V 
jV I J 3 j ma iS jj>- ^ j»jJt - & 
* ikSj^JI ^ * j '“* « ^y-Jt -Ls ' 4 j ui jJs j -tlu iJ - 0 

. lyJLaafl - 0 1 irvtt t JLaJ V) JaL 3 i ^^3 J-jj-iimt ^_J aSU I jujjjl _jLL) - 1 



Yd t . u - r . ^ 0 




AL-laJl £_jllxa A£ j^Lu 



. jjLanJ^Tl 1 i i1j/ia 4^V itaa>jL4 ^tSlZu ^u>_)l T^jj/ 

t i j-£: u & ijju Iil4 

- t .^n j»tjj>j| - ,.->«! i _ 4_J V ' j ,^.i _ jjj^i jJij - w - ji .-t i tLsLijjt 

.wLcL^dJI - ' iuSi\ 

• a t *tt\ ^ 1,^.— it 4 SjL>»jJt 5 JL>>^Jl j-uoU Q^jm 

t^jljjSla j£*S 

^_yA ^jLxijy I (A, '!*'>■ Jtijbu ?! )) U 4je-ca 4S j y^J) ifj JLaeJ » 



n 



r . n _ r e 



4_al*Jl Ajjjlllj ^1 C 




t_u SjJI 



sjt (>r lc tj^L_a l-JU^II <jjSLi $ jjSLuq J^aT) I ^ 

L^UuIISt ^ u&jjlai ■ 



.ljLuAJ 4-llu.*J b iZj LLcluS^V I jS JU ■ 



lJuL laj i Il^oSq ■ 
.JLujVI j_y3 3-i^-»- g.1 ow^tl j> .uU 4 H 4 I jSIxj ■ 



. ^^tajlun^ QjujuuJ * 

. jLujVl ^2 r jjo2Jl iJLaJlj f L»toaJl .2 JL*)I J^ Uaj ■ 



- ^LcaiitJJt 3 JLal ) USjjlLj ■ 

* ^U^alt .2 jGJt 4 h>j\) 4_wLst^fl 3 JUtJt <jl gr i*i (mj ■ 
.(ial nt < T 1 jJL^ ) 4_l 9) Jill d Jutll 1 Alu iSLj ® 
.4 _«j3j^ jLrtJl .2 jJJ I dSa-daj Qua jJ ■ 
.( JU^jVl iJLc) < 30 JLtfl lJlSGSG ■ 

ftyEVi^ ^jo/U^SwLJl jji u&jjlaj ® 
JsLijJija Vj *Lvj.2 J^» SkJLc. ^Lj^SLLJI ji g^XLaJ ■ 

jljJil 3 ^Lj3j jjAoIi) 4-cu.uJ Laj iaJjJt um iS»J ■ 





Endocrine System 

ijj. £4 I_dj Ua _5 U& fi SL>H J <_yUl SJ^vVI jj» (jjLifl - 1 i i&S\ JJjtll jL^v 

j (j » aajtf I ojlajLui Co J (jjS3 AALo^^J I (0 1 1 > ->i J t jl3 lIIJ jjj 

j_Li jl <j-A JljVj i3j^Lc 4 ,_y3 i— > — jjUtj jjJu ,<LijJl2 V J-lC. 4 1 - — Jl JjLall j 

_)-**'* jt jtjisj Jlj till AjV *L>. j ^tojol L^djl laj > _ ? SU ^ ijlt-> itl CiLyiSULi 

•jj* t jj^jA ^y> ‘ HuHH 'iuuJajjS L^tj^t i— i uuj Jl 3 Lt« Ail.-Ja^JI ^ ^11 



rmones t 



3jLc. (_j ATI j»Jjt Jjjjla Jiljj j Sjlill j ijjS33 iU-iLca-iS S.al4 AjLj ^Ajju 

uu> J ^-^.^tl £»1j_pLj plajtaj i4l LjjjL) jJutxaj aj. «jj AjJlAzj L 7 lc. U 

:A£ ji - I 1 < 

;<Lot 3-OfcJl C)G^4 j^t <JaL£uSt 
Cloud Bernar -) 

jlj^J s lj^aJlj (Jr L>.1jJt jjl jA <Lj3 I jiLuJI JLiSJt i_djUaj \A0 0 j*Lc <jji 

Starling gJtfjULu -Y 

■ tji \ ^ * 0 j»Lc^ JL>.j 

«daA Jjij jiikC cr l3 V I ^ 1 { S j U n Jl (j-® ^iJLall Jjj&j jjA iiL o.ua I 4 J I <Lljl inf jjjij -( 

- 1 .J'fVl ajj^j jr* Li j£~^3 1 joj j n-ii>T I JLnaJ Vt 
.^yXuaaJt ^ic 4-uJ cJl Lcjj t^IUA ,jl glL'icm I -lj 

(J-uaJ |» jJ I jLu jj-aj jJLc. (j.ta, j,aJ I c LuUJ I Jji » 

. 4 lA lgJI iLijLiiC. ~i’i°i 

.(i&t^iti'iatt aLut4 .t^aT ) t_j lj £AjA A-uLc4->SJI JjLu/ jJ ' aJA ^tin -a 

tjUajyi (4.I^W ,^3 4 1 4 Kit I J_L»Jt ,_yic ^SUI (jtJLw g_Uu(j GLu/tjaJ! -V 

.5jlc J£j 2 UaL»Jt (jiAj 



Y ^ 



V . U - T . 1 a 



<LLx& 1I A£ j^u 







L$j jidJ Jji ‘ ■ i j (oLLuuS jVt) AoJ Lull oLj^4j^ 1I ' jLtuI Jv4 w T j ' ( ^ ^ \ Y' ) t->* j j ju jkj 

SjU jjjj .^LuAJ 2 LmU 1) 2L«21( u»i~i»Vl 2 ~AU ', a ji Cujt Jua3 ^>%j * L>Jjt 

. LgjLL>«jl i_luuJ j («.LL>«iVl 2L2taxa) AjLs^LuVi ^ *t-» '. -» Lg_U J^~'~» (il Ld jJt Jjjjl) 

iLw»LJt ^3 <Ll>JI Jys (GLLuuSjVl) jjJtJ Jj JJl£ A) <jjuJ ljLuIIj 

— ajLLh j (jiijZijJj - (^ctj_Jt j 
» t "<l * j",<aVt 4j4^j 

. j 2L>uujVl jjLu - \ 

.JslcLOII jl Jo. >ia yitu jZijH - y 

.LglajsLuJj jL*jll ” /A*ij 3ljjVl dajiLuJj jlAjVt jtILflJ A£.$j» ^ (ft&a u J -V 

.il> Lull 2L>uujij Ij^La* ^ ^-uLtlajJl tZiLkUatll (3^ jA>3 - i 

■ i~.l .‘tl j-% fcl ,>»^.l ^C-w~tl j a ^iLmjV I j£-*5 .0 



'3 






ijj» j^uSL II iiUSjata £ 1*1*11 J-ua^J JL3j jjWItl 2L»3 Jua-j jLu*jV t ^3 iLu/tjJ |Ui 

tjjjj-l 3 3^ uiullaj 

l^tl /^%‘." ,,,( ^ 1 c i 4 ir~> SJl£ <L>uIo 3 ' ' jt 3 Lujj V I j^IaJ ^Ull <LuljJ - \ 

. 4 An~>i^Jt LjLtU*11 u& Lftj^j ,_ylt t^jjullj Sjlill <J J Li » - i5Il t t_u£jull 2 Lu/IjJ - T 

:cj|j^4j^l 

I jjiuuJI j jList<jJ I Cy* q>5uJ 'g'^**.* '^.'J •■~ e ' iLuL^jS Jlj*a < _ T 4 - \ 

.(2LUA.S 3 <>a) ljI JLJ jj-jIlu/j jl <LtJLy>Vl ^^aU^-VlS ^^J'' 1 . 1 
.(^Ij^ aJ L U ~ ~ ) jJJLSj AJL13 gjLi.«5Lj jjalj - Y 

t iLjJQJI u^jUa^l #t ji (_y3 jLtujV I 5 Lo> ^3 Sj-uS ^LyUb't illlj jAj^iS -V 

. ^ -jtAVi j £ ia > j 3 \ otpl ■ * 

.J_,j( jaiJI -a .(^m>ltt ^4J - (_> 

.^juSLOU lj _?»t->l«ti a J-4JJ ^LuijV I tijjliu -_^ 



r . n . r . ^ a 






JJUkl* £t^ii jL-jV • |*m^ ^ 

Exocrine Glands 3u>i2Ji jail* -> 

Ul l^ji jl i ■ I 4 J 3L<^t*» aZiljJiij jji«J I « j»*Ii ^ jjl*)i <juk j^joj j> jlMl jl >V< uli IJ 4 i>!i 

.(U 1 j*l * J-Ui)t ) p ---»-ti gjl* ji ( ^ j - : -| tl j iLjlattl ) p — *■>* J>lj 

Endocrine Glands -t 

3 ^£La Ifjtjl jit i im »1 Jj . Ifj <L^L>. ijtjji I 4 } jut jlj jjuJI j jl* jLUij jl jiy 1 «!»• 3 _ - — ~* 

.SUjIoSJt jJLallj SUJjJdl 3 JLaJl Jl» <Z»lj>*j4JI jl jit J-c U^jumA fjJt 

Mixed Glands 3^11 Wt /t 4 S .utili -r 

jA 3jLuc ji-tj JJ± «jjf- J>Cj 1***Sj 3 Jl* J-ajUJl •»•!*»' • i* 

. joUjfii.iJlS V ji • 1 - — 3 jlc 

i< ... >«t 1 j* i-i j3lU j£Ui <Lcjj4 t U«ili j jlaI 1 ilc^ou ^^ic. jL«jy t j/tKt 

r‘ — Tl jJlaJi ili*t Jaj Zt\ayt >* <Lcj«>.« ji 1.1*. 1 j lij* j* Jyo l*j jl ji| 5 Jlc JXI lj ( \ J£i ) 



1 ji«jyi (w*. ,ji 



f 



ijijjJI ij3UI 



m 



4 >«l V.ll ijjJI 



oljj jLa ijAJI 




H 



t » u - r . ^ 0 



AIjIaSI A— Aka 




Pituitary Gland : iLwlititi Sait! : Vjl 

<LUSLl (. I <l Ir-|TI JJLill jl^>. ^ |«5^»bU ^ IlII ji -iOAJI oJuum Sjilt JJOIU 

Cjl>u , J (JtaTij Jdml S-liJI dtaUt) j .» L»t«aTl JJlill '4-uLl jlj^t ^ J I 

iLtdLiijJl SJl*JI uS^Ioj ( jjjji V Lj I ) 

Adenohypophysis * ^jJA\ *>xJ! -i 

^j-oLoVI (>o 

Neurohypophysis * ^ u^nTi *j^tl -t_j 

. djj ir-intl (JjjJI jl ^<|3TU u&jjjwJI jwJl ,V» jjSZuj 



jLfaJI o- 







GH ACTH 



TSH 



i i i i 

kk - w 

* l \ \ \ \ 

o jjji ( y) 





r . u . r . ^ a 



4_al*Jl AjjJLiii C 



Growth Hormone (GH) : >«Jdl ^ - > 

u^iTt ~< 1 1 j .|i> »i->iTI (jr ^ (t£L> u -i JLLT j_ij j^i'i ml ijljUf f* SL><2j 

.(Gigantism) 2 l3U*ji < r uMU *j.ab)j (Dwarfism) i^uaj 2U>alaJt 2UU- Js> 

*L». jjl *_)L^Y I j |>t_LSVl a ^ JljYLS iUjjiall ^Uaatl ^ 5 JLuu JI * I Jj» Yl - U - V JU (jaitUJI 

Acromegaly i 2Ubo 

Pituitary Trophin -Y 

: J «l »i‘ij JaLuU 1 _ y Ui j_j jj iLc. ^ 4 J>w 4 

Thyrotrophin Stimulting Hormone (TSH) s2u2>aJI Saitt <UUJi ^ >$*• -i 
Adrenocorticotrophic Hormone (ACTH) su^laSti SjUJi 3 >iaJ Wi 6>« j**i - ^ 

Gonadotrophic Hormones . £Lj>« ^j\ -.*. 

t J 4 it t l j 

^LLaj^rtll jjjSLit AjJUI) - ' 

Follicle - Stimulating Hormone (F S H) 

j jl^Luj j £ a !\ ^yaj .<_^l ^ 1 ---jj -- t^J! l^b^aoj ^ojVt ^ J^jlj 

(_y3 CiLuuuVl 

*Lutinizing Hormone (LH) j^aVl ^mylt <LcJUJI -Y 

Lj^aJt ^jjS 3 J y.LLo.4 I t JLi Julj jjSaJI ^ jJuaVI | -4.i.u-->J t j->jS3 J 3jo 

. JjJlU ^,m~>->»tt JUwSV t _Lv j»LA jlS j ."iLu^iJI ^^3 iLuLcJl 

Prolactin : ujtfi jij^Y u>«>$n - j 
. A_ij jUI j jiJI ^ ^j-illl jl^a| ^^JLt 



Y . U - Y ») o 



Vn^dM ^ jl U a a£ 




; ' * Sill,' 

J i» *..* «i j*. 






JtWlHl 



Lj^L»JU u&jjuj jwJLi jL^uJt Cob aat-ii« ^ 3 .a ^av ^a i i<-if LjM>. lAjjau sj^Jl l_Li> Ljljja^A 

: *LJQ1 I ljI ^J^ xaJ j 1 ljLj^ 4 dJl& Jua 1j dLuu^Jtfl 

Antidiuretic Hormone (ADH) i jlj-aV .sLa*J( o3*j-&\ 

JjIaj ^ o>« >$ tt ^ tU*jj ( Vasopression H. ) aajajtfi 2Uaijbtf ^UIi b>« ^S\ U^i 

.(*411 it-iiiA J3j l _yLc. JaJlJ dUjSj ^ ft LaJI <- ^alir->~ft) 3^Lcj (Jjjla 4-LftS 

Oxytocin Hormone ( OH ) * ^ jJl duJUJI -V 

<ja 3 jV > ri 4jlaf ft LL3t aiXuii La>juJ-jj (a^*-jJl 33Laii3j (ajtVil 4jlar ^ 3 ^uLxa iLa^Lc. (jja y$}\ 1 a$J 
U,-*»m« I 4J 4j) US .3 jV '^J l LjUlftr ^ gl * LlLsY I 4a tWi mg La UU4 I4$J j . Ij^l 

. 4aiLu3jJ I 4- d aatI ’4jL>vLu/t aLLLUJI jJlsJI ^y* JjJj jt ^Lsjljl ^3 

Thyroid Gland 2Ljj9> jdl Sdtah :Luli) 

J-caJ ^UluxJ^jw 3 jl£ <Lul 3^1 % < <r>rttt 2UL^U 2Lc9pl <j* ^aUVl ^ 3 JLxll dJt£ jaj 

.^i>J la^-Lu {j-LuaJb 03^ 3 |*Lft3 ^rj <n*1 qA ?, 1 urt \ l^%4 j V 1 

a Jlili kCxAaj 

ijja^gJ t 1 4A fj2uj I jjb Jg-».j <ja JUVj g)-uaS jj-cL?l tj^AjJb 3jl*JI a ilis jtcu 

3 JUJLc ftl>vi 1 _ t Ll 33l jLi^aJ I j^a JLaJuJb 




ij jjJi sjjJi (r) jiL; 



t JLtftJI (J._u.ta t^l.a (» utjJI ^^3 
-3 Lu_uJI j iLdftaiJI ^>3)1 j^SiaJj j.a3 -I 
^aaLutVl jV t ^JjLxa -o 

.4j 3 ( ft 5a>iluj 

L>" V I LjLj^C mtl in" a I -g- 

. 4 j a i^^tt 3 1 V3 T I gva 
•jjLttJlj JlL>J I 4a iiui l _ 7 i^ -I3i3 L>^J -4 
jj_aj_& 4 j °ij-LJt S J lJLJI jj (i 3 I a K 

Jaau i$Ui (Calcitonin) 

^ ltA-*t | £ja 4-j . >ujj (>j),CtuJ ISU 1 4-CtaJ Jjld 1 



rt 



V . M - Y . 1 o 






Jjl 'i> JlsJI I jj »\ 

.^juuSjjm3\ l)J -* AjjjSjjJI 3jJtfl jljil ^^3 3 jLj} ji (jdSt t > Uii^l I C V L>J I LuuJ 

Hypothyrodism 2 LjS> dll 3 jl*NjI >£♦ qaoj - \ 

mjj iLtjSjJLh SCitl ^ fqVtr.Vi CijJo- l£1I3 ( 

Simple Goiter s ^,,, ^1 (tk it«aUl - 

I J3-JI iLSLijLi jlILsuj . .«. I I j «. LaJt j *1 jJtf1 ^ Jjjll ^^aiaj »o ^<a2j ^C-Lj 

. 2 La£WI iUjLc-Vlj 

:^yk wtdf.tuaa OjJj* (y)l jl_^ 2 l <^3 iL»JI jjxZIMj 

Cretinism 3*Watb uz jjo U j\ jm sl£JI - ) 

|%4i>JI ^ 4 J 4 _yic CU3 jCJjj 2tj*t-»tl WLL»>J^ ^yS (jpUiiS_jj_jl!l Jj> jlj_3j jLa» L-l mJ CjJoo 

jua 3 jJat-tlT _ t^.t i ,^,'tt j- lUS J t£j *j^"~'° l oj-LjS (jjljJlj m>Jl j^Sjj 

, 0 m'|->itt .^.'tl ^ jO>L3j Ldn^ LfllaO 4J t-uqgj 

(Myxodema) Uj.a>mSL>.»h ^> 4-0 

J^jaLuJ j JlLsJl ,_yfl u&LeoO ^aJI J-i C oj ^ jrUoS^^ulI j'>3| ^ aL>- _■ -»"« >.,, i. uuj Ci J o o 

iis ^yjl jJJt i^j~iiii« JojjAj 2 1 — ^ A ^ 1 1 3Lc«mJI <l>.jJlI ( 0 moJt Qjj ^yfl 3 j L jjj jjl^iJ t 

l$J jl '^-uSjJlII SjLath Cllj£4^J JtJUjJ ..AjZjm) L yah^ut3\ i-ULUJ i_dd!l LjU^ai Jjij j 

. (J <-IH~> Wl« j_yji3 Co«3 

Hypothyrodism :2 Lc3jJLN ScJiJiji >31 Sab} -r 

(to-«.CLJ I 3 jl«JI ,_yfl (^->nri~i Cjjjl*. (_yJl CLT3 

Exophthalmic Goiter j^^kssJI (ve.^'Jt - 

I i.AAtaJ Lk» Jj-Cll ijjJtjJb j( >&! (_y3 jCjj 

^4 3Lx9jJI ,_y«uVt sjojt j-Lalu I j AjJSjJlII SJLiJt ^ llajoiia 
^yfl (joLojj «l jjJI 3 JUuSii ,_yfl 3aLij CU3 jiIUjij ( jCLui}t ^ Jajo<o 
Jl (rt*(~n)tj jJUjj ifjt iric l-l 131I objaa ,_y3 S^Ljjj (»uoJI Jjj 

• 2 j < t-» CLiSjO ,»t JO i C aiLl jt 3 jl«J) £y» « J->- 



re 







t ♦ U - T » ^ 0 



4ojCaS| ^—iLko A£ jCu 
















V l < / 

SMw 



V v 




^A*J! '^P &jy*P (o) 



Parathyroid Glands i2Uja>Jd! ljIjLv :HU3 

jjLLLjl ^t,-. i*a J_ljl £>a 3 JlC. ^y* 

3ll*1i jj-ajj SjJJI ^ <_uL». (JS 

ill* 2Lt4£ j Parathormone <j>« jpijbti >* 

jyfl (*j)_uutiSItt A > mj ^yb. JL^Iulj J ij-tu 

% < H>') tlajjA va I jlj_aVI J^SLj Lbo- (*JlH 
3>-a 3 I j L _J I 3 3 _a J_ 2 > j . f>_\_T I ,y_a (*J) _> I n TLSLt) 

La Li Ijji JjLuJj aLjjSjJLh SJjlI I ^ug"i_>iutlSHj 

j»JLtl ,y_3 f>j)jintlSt) ig^jiu jj» w I ^ til IaJI l? _3 

<L AjVjLskuj 

ljjluJj ^ S^bjJl 

4jl>wlu ^ L>wJj ^ 2LuaJ gL£ijt 

a Al ^^ loJ ^.luSU 1^ £, LL>o^tf ^jjLtJj A-loA t <n j* ItAnt 1 £^4 

U3*Jpl U-a2j 

.(* I j* ^LluJ LSI! i <LlujJ (j^OJ -I 

.LOUI <J^V 3 J l i /Ait t j JlxiljV I &C.J-UJ - L_J 

• A ^4 ^ 1 1 ^ 

( icLjji&l 3t^) u n ^ Ugtt ij^ I : LaiJlj 

Adrenal (Suprarenal Glands) 

3)-a ^aj^aaoa j~ rtti *< a J^a j ^533 3_\3 (JSj 3- CLlI SJI _L>. I 3>^ I ag'ia JS £dj ^LujIaS 3JLLi 

< _yLs»l_Lh aJ^Jl 3ijju La-Lu C'ortex »i<itl ^ a mj ^y^jliitl C j^Jl i m ti 1 1 j A j x^ » i ~t l aLj^LLfl 

U£ yi j ^LiLLtl Lijj-aj <y3Jl LjLij-a^II > /ifiWi ajJuZIl l&jjJu Ciljjjt^gJIj Medulla ^Lautb 

•(A* 

: ^ 

{fS Lt Jj Steroids t-il JL» 3 >~ mtl aL^ ^.a ^ iai yLitl 3 y* JLaJLaJI TACT I J _UlI I 3 jJxiS jj- 4-1 

: Jyi L3Lc.^aa>aa Lj^Lj jyjl Lg^cuaflJ 



n 



r . n . r . ^ a 






Glucocorticoids * 2b>SLaN £13 j^s\ - ( 

pi jus> 2 L 2 ul»jj Corticosterone p jp- J m 3 SLG i j \$£l t ppapAj Cortison pjjujpjSti p>»>* 

.ft m^tu ( tl) Ljj) m ”i T I - LjUpSuntl ) iLu I j JLjApJpSl I ilpoJI paji ftjtVil pfc ptjpap^JI 

Mineralocorticoids i ^W ) £13 j* -lj 

p.»U*Jl pjl jj t^Lc. JiLaaJI ^3 UU IjjJ p>« p«J I I Ji& i_ulLjj * Aldosterone pjpjltu jjavi p>* pA t$ia 

pa I j ftpaiptaJI ,J-U ^^iaVI p*al irVial SjLcI p>«p^Jl I _Li> Jl£.LuJ (J- u oii pic .ft m->itLi 

.p u u l &tt (_y3 djljJl ftpjauUpaJl 

Sex Hormones -.>. 

Igt 3pi»i 3 pi JLv j 4jl VI 4ju*u>Jt .SJlaJI p* jcjJLjj jpij <1 j ml ~>«t I t-J Ijpap^J I pi p* ftA pil pl& 

Ljtj^Ap^tij Testosteron pjpj i <» 3 . > >n itt oljpap^it <\_i l m, a ttaLuo L$J *—) lj p« p 3 3 t pis ' pis jjj 

ol* pji>j paj Ji±> ojl*. 1 3i 1 Progesteron pj u ~,,. r j u; ti 3 Estrogen po-jp^yi wu^jVi 

p^jlpcj CiUua jp^la pJl l!U 3 pla ■ 4 i<-i~ ->. a T I JJLiJI p^ Sjpiatl 2Lutu>Jt iljljpapgjlj iljljpap^Jl 

ys p2 ^-UuJL>Jl JJLiJl pjl JlII 3 pj JL3 J »JL>pJl JLlC. aUSpjVl pijlptj *Lu»jJI p3 <Up9»pJl 

.SJiJl Spots p 3 ulL> 131 p,_i m'i->«Tt 

s^lasJJI £13 j^A -T 

Noradrenaline ^Lupai j>jJi p>»>s>j Adrenaline pJUjjjyi U& pupa pa> £li*jji jpiu 

SjbVlj L&pioJI (J-La (t> (1I-»|TI Iga 3 Jaapj p 3 Jl ^jlpiaJI iLTLs- pi aLjpjO* _ 3 jLL 3 j 3 _t*J pljpapgJI pliiL& 
J_i£JI pfl pj^waJI pt^pSLil^JI Jl>iJ pa ftJlJl pflpSuiifl <1 j III*' SiLjj plfi pljpapgjl iLJjpgtl j JlHaJI j 

uilaC JlcLuJ GlpjJLtll JSj ifjJl it-iiist J3jj > ilritl p^U2jl %&JUUJ Sj^j SjLjjJ .j^S pt[ 

*Uii .Mts pJ-^.i.i'sVl dty^Luil Siljj ^4 paU^jyt iLaj^Ul ‘iUaliall Jj)ir-»»U 

.^ijiALjpJt LjUjp^itl 

Pancreas :La«L>> 

34^ » l»uatt jJlAIIj p»jl»Jl jlpJaVI ljI 3 jJl*JI p;U pit! ASp. 1 tu. 4 .TI ^JLall pa puLjpSLLJI jmj u 

SLuiJI pjpta jx jAc p^LTiVt L3jpdJ pUJIj aGL«jJjl ij i«-i i a 3 I 2 -J 

Jijju 2Usxua3u4 Spxiita 2 LjJl£ Lj 51>- pj> i£U3j SpuLta j»dtl p3 tjGpapA jlpSLj fjOL) L 4 S 1 oLuj/ L jpSLLJ I 

:j>>Ji ajub p 3 bXiJi p» p^j pu^i pSUjj (vjxi,) Islets of Langerhans jjL*. >>oV jJj>u 



r . u . r 0 



AuX&ll ^—iLk^ A£ j^u 




f 



fiSAl 



Mi* 

' <% 






mk 









- 



m € 






t VI 



Ml 




. Glucagon is>l>j i Alpha Cells :llili b^i£» - \ 

ij&tj-A j3iAj_>oY a^uJia Jjaj j Beta Cells tLcij - l_j 

(jic A£a£L>t4JI ^JGJLij ftm><fl ^ jiuJI j»IJi3>iu«L> Sj^Lo* A_2M£. U$J 51S j IllSlllill 

.(fftiu^ * • / j»l >>bdU \ Y * - A * ) jLu ftAJI CuLii 

jJwJ > u*j'Vl A%^tAa 

i w vC JlU a f»_U Li jSLlj JjSjj w - a A ^*_J j)m'iVl 

bjLjjAlmTt JJJaI Ajl lu> Aii. Ui3 t.a J I ft m><Tl AAtujl J L)V->- SjuuSl ^ic. tib>Jl - I 

-A^»l Ji3Cubl jSL+i ^ib>- 1^131 J ^Jl A_d3Jl « LuA JV3- Jj* (jjAS^AJI I AtU) A_s.sL>- Vi 
<_,J I j^£jl>J I J>90 .j» jJLi Jj-aJUJI j^SjlaJl j (jJ3i«Jl ( j-ca» ^ SLb L >JI Aj2 VjJ Lj ftS3uJl -i_i 

-b£j3*Vl ft m>iT t A>iiuVt jl ‘~ M ,J.«tlj juSiJl jJ3o AAutJ jjJI jl j-e*. ^SL|JL>. 

i^jlJi j Diabetes Mellitus ^ jiLoJi j^xJi >*j AjL^Vi ^i ji j3i 

■ ftm>iUj jJ I j l 3^ cJ^ ^>3 jI ^ Ji3JLi J-b*iu 

iiU3Jj w » j ' t-> J 1 jAjt«Jl ftJiJI i g S »i>«J I A > m3 j-LojjI lyi (jjbij i^jSmJI I 

3j-uS ljLl«S £l >31 A_o. L uaJ i^AJI J I ,_y3 j^SjL>Jl A uaj ^LdJjV A^kcijj . J 3_J1 (JjJLso L3 jI j^taj 

J~.t-'<l I j JjjAJI a JjU j^l jla £y* i _yaJj^Jl jLa .£ L«J I {jA 




r . n _ r e 






JlU i j j»jLll ^3 jj£jJL>JI j-£j3 jajj liLfij j.uijV I tjjAjA ^nSTr i _ 5 lc. J^su 

ju£tb 

Sex Glands (Gonads) ( J^LUIQ ^ c l u/L U ll sLu.aU/ 

. ~ ■ 1 ~ y * 1 ' I a^ujLujVI L^JLLilij <LsL<aVLj * a II — J^uLLoJI 

A 1^ \ ... j\ 11^ A \ ...\-^ II oLj ^_ya <Lc j o ( -.1 . aJ I ) <L)^I_iVlj (<L)^j-i_o oLI J)^~^ ) jjl 

. 4 \ mi ->. II . “il a ■ ^ II j j (j U j A j | ,,,' ''~i II f.\ i^f VI j_oj i^yC. 

Male Sex Hormones s 4 jj£jJt 1UUUJ1 Lstj^a j^S\ -\ 

j Lj (J 4 Hk ij ^^2 S l l l u Ji bM>ji Androgens LLo> jj jlj y b Lbj I bs^jLi 

Androsterone . Testosterone bjj-u^>uaTJt 

^ 2bjjbtl ^ jm t>»tt t~il?ii-»tl LJ^baJ£>JI J bLuu_Jj-JI <^3. jV jjmu» L«Aj 

Female Sex Hormones ^^iLVt^Ui.WTt -T 

t,_yAj t Oestrogenes £»lu*. jjO^Vb Uaji b^u $ 

[y> ±yuj Oestradiol Jjjji jO«Vb Lioi Ji jjuj Oestrogen - • 

fljtVil j iLoJLJI .SJLilt jjS (JiU (_yijVt A-iiu.'c»J I ^^ajbajjt jjjgtA v _ y Lc, J^suj .(jAji <itt ^ 

. ( a_>^,7.Tl SjjJlTI ) i~nt->tt 

v _ y b. (_ t »3uj j < oTt ^3 i jjbj i Progesterone u>*>^ - <-/ 

I gjjj JL ilbV aJbi J («» jit jt-ij oTl « UoAJ I ^,3 Cil^Jt T Jl ftjtVi~S ^ityiM 

. J^>Jl * Lb I <LtjJL ~ Jl jJlAJI ^ ib -L >u 

wul^j jiic ^jbJi ^LfljjVi i iuujj («u>- jJij ^ jjju Relaxin (jjmS^bjJt -_>■ 

.SjV^JI Jjgdut SjIIa 



t . U - r . ^ 0 



4‘n^oM £_jUi4 A£ j^u 




Gastrointestinal Hormones 3 Hah u»Gj^>a :buH 

i u L^ C J I 4 _cu^iL^JI SjL^xJI jjAj J_l£. _Lc A j-A ^ I I SUii! la ' ■* 1 1 la l a-a-ll aLuiaJI j 



jljji'j 4 A a » <a 0 'I SLiSJ! Ji£ Ur.. ^"1 1 j oLj i^j-a 4 c J n jlj-sL-J ^LuixJI I j_A ^ j S j All j 

^ & A3L aJ I ^ j j ^ ^ jj I * ' " '‘ ' ^ I ij *N 4 q 1 v 4^ a 1 1 1 ij ' I j 1 ,^\C ^ 4^>A 1 ^ 1 1 Aj l— a_i^_& V I 



ala_oVI ^1 jillj Cholecystokinin ^ y>_»< jfLlI jja j_a j Secretin ^ j_><,,,l l 

4 a lS jJI 




r . u . r * ^ e 



4_al*Jl (xla 






Ui Jit ( > ) L yu 
-J Lola VI iLiUjtll ® 

- 1 - — «tl jjuill 2 LulUj iLu*L3»ih 3 JlxJI (jitaj * 
3jLuu11 A-lj- C J 1 £ja jljJsl ® 

(jlt^tt) SjV^TI alii iLMiiuJ ljLu>LuuI UJJL>- * 

( q->'<.VIT[j jtj^VI (jim J 4-sL^I * 
.jMtSJti iUijJMj % »irt> j»l£ajJl Jjiao j*>^! SiLjj ® 

• ill 2 L>fc u j <L*JLJI ottVI ^ic Sj^SjJt u>U^lc j^ta * 

.i_u*axll 4JL>- ^ JljiiSVlj jlaaJl ljVL>- *A^>.I^» jjaJLujiSfl jljjjl * 

."iL^jijja 3 a£ ® 

t-»»tl t U_) ( J ^ C full ^jjJajja ) ■) k ( 7i ® 
.jXutTl LjLjvi t iLsL^i ® 

. 5 j mn~ qTt 3 jV>? ! CiLWi iLuii L«.U iLu»L»ijll 3 JjlII iba^La* ® 

: !^^2L ^O fcu^l2LlL^yt >^jeJ (Y)^ 

3 aV^Jl julj ji^aV ^Julb iLuLdtt a jlAIi AjuJu i j»j2i3 5 jl*JI - 1 

3JL*Jl-J 5L*ajJjL>Jl 3 JljJI -.a. 3LijIaS31 SAsJl -(—> U'~*-.‘ * T| 

_i ^JLLjjaVl - Y 

•jlaiJI ^JiUt JaLuuJb j»Lui U ft » i->iTI <Lu_b -i 

^SLda- ^1 jjSjJL>JI jl&SI AajJo-lj 

*AjLluuU>J I ‘ J L3-i«ai I j'** ? j' ~ ^ 

• i^jJLxU ft <La^Laa Sjbj-J 



£ ^ 



V . U - T . 1 » 



4, U^aM ^ jl U a 



............... jljiit 3 jLj} ^ Lj^ T u ^13 3J>oJ I A3 I 4JL>Jl Uu-'u - T 

ukluuiSl <^3 ^yjVl ^UisJ) ^4 (T)^ 

•i >^> - ^jJjUuu 

> rtl" Vi 4- ^ -ualj 4-LLg»^-4 ^<j_fci Jj) ^ tA ^J) 2L_*_3 jJLJI SjLjLM ft Wi » ( t)^ 

.((ftVfaVtl 1^3 4^> JLsbJ Lr Ul 3 JliJl laluLj <_3^CL».Li 

j ^yb La b fcta SjLutJt ^ JIA ^j-Zul 

. jjLuuV 1 |^u> ,^3 1 SjlsJI -t 

.(» m-»«t? iLijajjJ 1 SjlsJI a ?ij V>j -lj 
.(fcat»jl Jz 4112 ji L*jlj2l S-sbj^ji— *. 

c j->» JS (SJl£ i^j <Ly»LVJt ftmfn 1 

.(jLuj^U 

^^LujVl (jjli (V)^ 



£T 



Y . YY - Y . Y e 






GUitsai ^ 

S> CyJU^rfctl «j m * ‘J ll l()> 4 jL^J 

^Lp*^AI <CLc»Atj j3l£lil f>$£oA ujjjjjjj ■ 
^Lo*VI ^jj^lS^I OljJLa t-jiuuSLi 9 
Lllu-'cvV «.Lu>-Vl ^_jj 3jla i^jjttJ ■ 

3 Lp* Sjjl u&jjuu 9 
J— )lSwJtj ( jii.g.*CV^-U I jillS^Jl 4j_bJ jjUij ® 

lJuS uSjjiIIj ■ 

JjLujVl <^3 <Lu^*Jlj 3j£ JL*Jl ^LuLcLn Glj^SU l^jjLo ■ 

jjLujVl Jj$Su (J^»t><9 ua>juu ■ 

3 jl& (tudVil ^ JJA 3 si ij^J'l ^ >"u>t^>Tt Sjji 9 

SjjjJI 

aj^jj dJujSS cV>>|>«j f^>- jJl J^-14 J^xlasJt LpeJ cJuSi u3 >a 3 j ■ 

j>;.U"tl %,7,"Cj ■ 

J^tll J-lo (JjLluJ U&jJLAJ 9 
(>-ualjVl JUatat) (tt/i>-»Tl c->lto^'>»l A ^ >auJ ■ 

A-ib a-au t-> -itt |*i \3*itt ^k *UUJi ijp*’ jJuoj 9 

v 

jJtjj Jj_JL t_J! 4 «> tA r j^LS-j ■ 



-*' ^t-s... a Loti I ji»*>(ri*(T <JLja«.Vl 

u^yvt 



XTi 



4 jl& uS3 LgliLpJ 'it'^lUU ' L^jl«j A£.^uji j.i Luza ^jlc. Ljljajij^+H j T cajv JL«IIaj 

(jufl *4~tlj iUiLiUl ,jt L^tic. ^wjLo j| .. L^jLo- ,_,g~ Via jjL>ia Jjvt 

? j^>l£jJt tSJulaj jjA tiL<k3 .. 3 j jJL>uaJl LgjLo. ^ j-J'-'-* <^£1 ^ La> V I j jrl j^-Y t j 

«L<^-!>U ^)LSwiJt 4_C4^I 

Cdjjl f. Lo»Vt j'"*? <jl (_Jj - AjLo» l _ ? fl jl A- ' tSLa J ^ LS3ij V ,jjL£Jt jjl 

j4 <2 Ll»AI JJ 21 "iUuiij ,jt Jiilj - ^ J Lc. ( J51 Aj AjO» Cu 2 j LfcjJiLSj - 1 1 

JL^HaJ j-)l£UI (jlfl .. laJ^u Jj^lTI uJulIa^f I 3 lLS> ^JL>.t CtilaaL? jia - 3Lo»J SuoULj 

^Jlz. fA ijjVI jtj^lu/l ^y» 3J iLijiajJl LjLi wU 3 .. 0 i,<ntl tju-dj 1 t-djLla^JI (jjUiLj 

. Jjjvjjt ^4 £^JJI I i£±j3 - i _ 7 £.L4->- J< aJ CtilaaJ jjj .. JljjsYl JLaJ I 

iLSUaTI j_i2jj j Vjt .JijjiiS L^jULs LU c 7 jllo1 L) L$jLo» 4 Lo» Yl I jluj 

LgjLjsUa |«t*m A) _plOb tUiJ ^y»LJ jJLuJI ^ L&JuU |JL(J |%J . iLLuw Al».j4 ,_^L>. 

*1 «.Lu>-Vt ^j-u j^lS^I Jjlj jls 

liajulaj Igl (jJajjuli ^,311 L^J ^L^LcJI £4 *Lo»YI oljJua > 

jjl .. l^»L>u>.t_j LAjL^aI Jjlaj LgjLo- 
. 2 LuijLJI (jIla L^jtjJal AjjuUli L44 jjSt yuxLi Quud iLuL^JI sLo»VL^ - 
. I4I4 JLSLdlt fjialjjul SjL>Jt ClLulSJI j4 iiiiij jjSt iLjluilaJI ^Lp>Vtj - 
j^uJ t jl A4JL4H4II 4 Lo> V I Aj»I U j L44 jjiSi yuui q£u3 Sj-u^js jt ^LuIJlJI « Lo> V 1 _j - 

* Li VI ^ 31jL«»j 2uL£.j Jja sLp^Vt alx & aUILj L«1 difjj 
l^^iu/l ^l>j j_jj»j UjI jaiiLsJl jjfl LjJ lAljj I j jiSl\ ij La 1 aj - /« j 

I«1 4 .^.jTi'i iH oLulS^JI ,j4 jujLjJI (juSLx j - ^ V" -ti JLo>Vl lg~ig^ I j ^^JJt 1— cat .-»^ti _t—^.'i ^ t 

(<U jjjJl _i>- ij jJi Cilj^aLujdl I4J44 jSjji ULJj . jVt (^>- jtj^lu/Vt 

. oLcill j j-uSJt l^lXaj jtjjQJt ,Jj>iiu i.~(>i < ir^lj i lAj3lS3 



t » u - r . ^ 0 



4‘n^oM ^ jl U a a£ 



GLSltti Jt. 



t_cJLaiVi dlO ^ C4^>«J £jSL+ij * j^Luu t_cJLxjlj jJ-cuj 3 jUlj <U->J I ljLuIS^I ^3L£3j 

: ^cccmLuii 

( Asexual Reproduction ) : : Vjl 

A>wujl * * Lj 3 LA- 3 ' i 3 _L>- 1 ^ A_ya jj>- A_cLA J)l£ c I |^a> J I <j*4 c ^3>- ' - -» L ' 1 ^ 3? T 1 J 

j Xgj ^ajUII (JLj>.Vt 33 La to ^ g'i m"a LaLoJ 4 _ul CiLuaajl ,^111 JjoVt 4 > iti j JLj J L^ ajJj * Li^^jj 

jLiLJI J »iUI (oJAxa 3LLtJI LlLi jjjjj ui» 13 1_3 . . LgJ^»- ^LLull 33^-JtJ 3)'j ^L>. iLajjiaJI 

j.ua.2aj 4J&1 33LLJI joILc ^yfl jjLi jjiLSLJI t3L£j . ^-coL J t J-Ui LAoLaG j3a LfcjLjl ^S3 pi U JJ^lgll 

. I Lc ^yS 2LU I JLj I jjJV t 

Lj^LA ,_ya 33 LA < loJI jJla (j^SLj Jj_u»- ( _ r >JI <jjlSJt Lj^LAJ i_£j^Lt4Jl j^l ...swi ( _ T L^ jjiLSLJt (3Li -l<L3t-> - 

. jjXioVt (jjlSJl Lj^LA ^,3 ‘~<i j — »tt ajLc 3 jujl>Ji al^aVI 

i (yii La 'g-* 1 £y» jjj*3 3 JLc jjS eLo»Vt |4 JLa ^^3 0 ,,,- lr ^U) jLilSLJi (43Lj 



Binary Fission -* ^LtltljlIaouSn -> 

lag >4 iJS frt is»j j^-CLU-A- ^yJ I l _y>J I jj LSJ I (4 m-v ^LlaJ ^,31 I 3 Li l AJ I j-t-iiaVi (tui t Ljj^ILja 3 1 j_J I (4 mJLu A_ia _j 
(* J3 mjat j-Jl j ( 1 (J53u ) LtaaVlS A-ulj^oJl 33 LJ jV I 3y >^-*S Sjjj*aJ I S3vgJ j3l53uj tJUJL*. I .s j_a 



. A j niLLqJ) i_s 3>£AJ I ,_y3 lLJ 3 (43o_j Lj j JI S L J I j tlku duJI , .Tl^t^ti ^yjl 3taLi>VLi 
(4 mall U 3 jLc.j . 2Ljl^>iit L LLLLt S La^ic. lj«m->. j jJi3 L-taV t ,jla - A.un LLoJ t jjlL ^y3 Lai 

aLLa^Jl jjaj^*dj ,_y3Jt Sj-JLuall LjLucaVI ^ JuJuJl jLLLJ j^SLLJ t ,_yj LL J l jlt-> -•r.'.V l > 33 tj^t 3 Jlc ALA-1 Jlj 

. I I j^a 




L-oSfl J ^USJI (t) 



r . U'_ t a ^ o 



4_al*Jl Aj^jlilS fU^Vl >1& 









(Budding) * ^j-JN -Y 

La^iiJl aiJmijua yiaa . jj i iLjisJI 3tJLo » j LliLi-i LSU I < yi ICTi 

ftCjoJl I m *( j Sj-cfljJlS 4 LaU>JI 3JLa»-j ajUjLSUI . ft£. juaJU 

lijjZju* SljJcfl fttaa.11 (tui . ^LcLtaVt ^y-uL*- jjj^S 

A-oIaII javL^j j j»Vt <Ljis» ,^B LaAlJLs»t ■" jAjIfti ^1 




L^'i/f^'OO J*** 



(^jL>- j»Vl LIaj ^InVia u a j_i JIB ij LoojaG fta-La ftC.^_JI 

ja tjjSLa L^J <JIa«jI ^ j.a~ mj jl . L^aai J.aaa Ljft aj*j J UaSLj 
( 0 fJSlu ) aLj£i3» tZ)tj.44~ ni4 wLaaLUt ftdj-Jl Jv4 
ftc^_J( fta-LiB IjaLi^JIj g'lamV IS Lj^IbkII 3.sJl*a 4 Lj|_ulSII ^ tat 
Lj ^L>J ' j»l mall JjtaJ ftuasJI t_ul jav _L>-I £y» joaaa jjjj JSau ^yXn. 
JSLiu ) LaLaJ j»YI AjJujJ LoojJtJ ft4AJ ftHj-i ^ I lAj-taJj 13 _Uaa)I 
glam^f I Jl Mituua aGLp» ia-uJ Ale JoaaJLj ftis 

. J J lJi U I La^JJJLS uuL> ^ylt Laajl Ijm’l-w Jl I jJLSaJ IjJu^tlj 

Regeneration » -Y 



ftsajj JtJLaJLlI IjJugJtj gr.la,i»VtS iljljlftjoJt ^jXajt-3 y ijGLaaII Ja j-u& <^5 aliij^iaJI ajL& ml 

C 7 ^J * _}' aj.sL>J L^asjjlj Jlac. I 44 Liuav I Ja SiftaaLaJt aljavVl JljJl>«j ^yln SjJuill vilLaa ,jaJI ja>wJl 

SjJLaJl JSU j . . JljJl>- .} jB i _ a J t ftaoj 1 $a 4 ilS jlB ftljavi 3 -Jlc ^lt ftia»Jt ^taaj LaJltC Ljljl^A»Jl w .X» > 
Sjjj-caJI « I iJ^YI aUab Lu ut iZ> Lu Laj_J I j iIiLa^ matt ^yastj ^ j irVtaj ua> tjl^pall (J33 j-WaCUt 

^yS S-ijJBsa CulS tat aUol».j 1 ^j^aaJl ,»IaaJI 13.Al4.a~ LyiB j jL>LiII jjLjCu MS Ld*)l tliLajLiall Ut 1 JtcxaB 

r.M . a.ti j aUft4jJI aLu^jVlj _Ua>Jt 



( <_> JuJI * lait ^yB 5^ mil all %>»t--ilaaH JIjUJLJI J 4 ) LajtjMjJI 3ija S J_L2 3 j-tlaJ* JJkAO^I j^Uaa Jaj 
^yJl ftaoJ a J->- JS JlB - LJftLa Jjaja>j jt ^ 40 igjjuuv* (jic, a 'J->-t 3 JLxt i~ nt-~»^l ft! - jjL > i T JI ^la; 



* (V m ) JaLu al4 ^ ^B 

J^B jjJt aJ->- (JS a.a-o_J ...a alj^vt 3 JuJ .~.«t-a ( ^ JL>uJ Jt IglCaj^ IjJU^JI Lai 



Ja" ma 



tv 






Y . U - Y » ^ 0 



4‘nlaM ^ X U a 4^jaa 










Ell 






Vit 



c 



* 













j-9tJ! j^9sj - (A) Jiw 



^jLtl (A JSLul) jlskjJI 

fcj&auLuu 31) jljill jbo iJ JjLu 

jJLg. ^ 1 >». »3u* J 3)1 _)_>■ ' 4I ' (^»ujl 

^ It 

^Ijl ch 4 bS U_i Lt4 jj CitjUsv* 

taAc uj— < 6^ (UbLb (juj 

£jlJ_4 ^ jL>wJt i£L13 <Ulc.j 
OJ^bj >»>xf t ,»>>u 

I >iLS3a UUj 43U ^jnlWUJ j^ixTi j_ya <u 
- 1 > in^ jji ajluSl ^ic 3>>bJLj bil3iJ 



3jx St J»IS >90 1^90 ^yjl JJLSOJ <jl (jS U . J ,t-~. ...jjT t 4x4 >S >4 4ntrv°l £4 >9oJt (^9v> Pj3l _L>- I (jl LU> 



3 i^J 



Sporogony » ^>1 >^b - 1 

(^\ 3>oiLl4 >4x11 Sj^9»x 4 jvblj^Jb Lj&jjii 3. JU>-j b^b» 4bxit>j 2LulJull 33 b LL3TI ^buu jbLSuJ 
t~i ■>< iA'i lib jlb^j 3I>3 j s Ixfl >4 4b3xa 4 j j»j5bjxu« >4 'iu^b >>Ji b^Sbj j . 4UIS 33bLo 

(jtriti'il j t bli >ax4j >4-311 |«j^b Jomij (jll Lgl > x>>jj . f.\ j$3 \ j »i~ 'i~T j»Vl 33 Lull >j 33j>>b 44>b>>«ll 

- Ub - > . i>3 (_yll >*3b bjj3u4 33l>4 3 JLc (Ailirt'bj lijJLv 




r . u - r . ) « 







iJu mz jl a£j ( ^ (JSJu ) JjiJI qIig. j1zl£ <Jx« GLj^rttl £y» jjuS . j^LS^u ^SJl ljUjISJ) {jaj 

ufljjiaJI J^so 3 ^CuVl ^£^uj jmJIj wJ i ~- t—r i j'"'^ ( ' * iJSLui^ lj\^JiS\ 

. oJujl) iZ)LaLm.<J jLuJjVtj 3 L u aUiJI 




Parthenogenesis ; <£>SLJl Jth>xh -0 



i >s jjl grjdl<|tl Jv4 t-li irv^j |jjJU J U J U K J^jll ^yic. 13 (AlJJ-J t OjJlOJ L$jSld\ JkJljliJI i-fljJLJ 

j^>l£Itfl |4luj nt->S’^ -X>-l j ujt « LLiV I jUul |<uj Cu> i ju.i.'v l ^JlSull Jy» LuaL*. Lc^j iiit j jlsljj 
j .4- * u 1 1 -S i j 35XaJi gl ij -i wuo> 1 (J (utt) w U>j La^xuIj wjlj iti~>.tlj ljUji itiiitlj ' JU Jj ' jjLc ^is J jSUl 1 

$. I IxAJ t yi i_t (Ii-v. CiVliiinTl j 3&U1I i_j| irT^-Vl Julj J.40J I i.\m 3 1 JjhJJI jjSi i_ll in-vt jjJU 

"2lA £# »i a 3\ 3_uLaj ljVUluJIj 3£UJ1 (6) ‘ 3a j .» > *»H SUil^l jjS^xJI tjjSJjs . i£J13 Jlu 

■Slj^l >«Jui3 t sjjjuu* j» I dirt'll ijA Jill^Ul U^L> ,_y3 ((jY ) 3jii irtitl 

. (j^Jl 3 j ni *w L«£ ((jY ) <1 ji j d-itl iLpLu 

jl itjjlj^ 3 a. I nit * t ‘‘^'j * * t Lyftl 'i ii-i 4f Irt loti j j^wJ 1 fo j ij i— > I iAj^j i t~> j id *i i jjSlal JlSj 

3jj5U i ulia>l jjJU Lgj h/ij.ir-i i rtf I irt>~m jjVU J^jJI jl jl r ^UV I (jrvuiT jl ^Ixw^U ji 3_uLjj^S 
.3JjL*<t iZ>lV>di*<4 (*l J l> w luiIj I_ul jVI CtLaj^j Jv4 SjSUa <L '< - > ^I Cu^Sj l«S i UUli j»VI 3 j dil I Jl^i 



t ♦ U - T ^ o 



4,'ij IrtM ^ jl U a 



Tissue Culture : I 2 LcIj 5 -*v 

(O , u i; <L lui Jqmij j_y3 iLut^pJlj iLuLuJl <L>uujV I iUlljj 4_u/l jJL) c Ui-bJ I 

5j-olus JL9>] ^usi± Sj_ua iUjpLi . <LUIS ^Lul jM l^ouujl J-c«j ibuLU 

3_jjLU)I iJ^*> iJ t j^jv JjJ 4 t cv L v j ^^3 jjpjl LltLu Lj- 4 

Jjlj j .( \ \ JSLiu ) <J^l£ jJj*. ljLu ^ I ^JJl ^^2 ^IJjvVt Lji_L<j2 . iLuCiill j^oL i*Jtj 

U£ . J^LSJ I ljLUII ( _ y lc JjaJLj LgJU QuJtli LjLLJl <L>iuLil L>» U Lj^L>- 

Quid 3 1 ltj>TI 3*JJ* o -4 Lj^L>- JLau J^IS 3^3 *^»L*3 3 ^** 

— «~ ji 4_UL£Jl tjUjiswJl (_ylt iLuLu'Jl <LdsJl <jt i_»jL>wiJl aiX& Z>J & i JL3j 

*>jl& JJlLu-j j 4-Lul 4 iLpLUJl t_uuLU dajjij <_y3 5^ 5i<»lS Li Lu 

ilaaa» i ^ 4t L 4 S . j_>L>l 2L«jla4 jjSI jl SjLU^ LjV^Lui Ljtj jt Sj^Li LjGLu jLiSl ^ LJL> 3>^l 
Lgii-jj-p- ^ic. c LLiV I ja SlLj jla SJl «J i±Juj r uJ JjLu o £>- j jLLu ‘‘LctjJAJ 3jQ>«*ll 2l»uu3VI 

cLa^Ji ji *t jJi)i JSULa Jj>J LjLVj'iti .> Ll£ ^Jl3j VL»t *Ul*Jl 

.SjijjIaJl (jiLflJ u LkjLiSLi <L>LLl4JI J_u^L>>aJI 




jj ^ 11 oLii 



(^jljx <Llui Joujj) 



r . u _ r * ^ « 








Sexual Reproduction : t LoD 

jLiuaVl JiU3 A-i in 'i ->JI ^ULaVl ^UuV LJLc. jj ^>3 Jjtxj ( _ r u<JoJI jjtSilctl i ittVij 

i_uaL3atl j_£ujVl fcjML*} t 'J ^jSkXS\ grjitiatl ^jljlill - C ota t-ll «-|X-V t jt ^LaJjVt Jj»-t ja jl 

< jflLJt J^ifl (tj> i jaicsJl jj$£3J j * Jillj j»L*uijVl IjLu Ly iUI < Zoia^UI <jjSuJj 1x4 L^aJJuj Acj3J 
JJ. uaj& jjJjVl ys {y» A-plj^Jl SiLaJI (xlttgj j_lYL2 I3jt$t . jj^jVl Ci\JoMa ju-> v<PO (^jlll jlLJLa 

• j4 

. AJ 3l3-] LLx 4 Ajatuj _L>. I j oi j -a 3-sLatl -3 Uj jj V I A_<j (xlttaJ ^ 3 lTI jltl ^3l£31l yuSLc. 

Jt_Ujt jl JLxJ Site ( 4 JJ AjV - cr uj_L>. Mtl jA A 4 11^ 1 1 J C3a_$ll (jS t ?lKa jta.W t jjL£3UL2 Jill 3 X4 j 

<Lu/lj4^ jVjLjj JL3 La£ ^IjjJI J_<3 t_uuL3at1 J4>tsjl jl jtudl jljUll ULc>.l jjjjVl jjxu La£ j T cxa 
jLLc j-iSi A <i»ia LgjLui ^jl»> j_t_uw j.a>3 ~ u f l^j V I lv y3x_) jl w Lj < ja£j ^y3_>- cLLsVl AjLcjj j -*j »n 
Jujatl Jjv I ja 3LujLa33>-1 3 L-». ^ Lgjjl ja * LljVI JL9j . Ji3jJ (&*>• Lgj^laA ^ A_L>-VL) . TA I V7 •»- V l 

- At >UJ I ja j r uSJ\ ( xi xJj AaLaoJl ja 

jjJ 33L3VI ^yfcj yjJI Jlj^l JJLJ t rtin'l ^ylc ijA jMauieu 3 JjJ> Jlj^l caLsol jl Jjaau tyl' cilaaJj 

jJa$a ^yuujjt ^jlSatl jLa ,Jjlu/ la JS . l _yiu_L>. Hf I j331£aJI Jl jjVl xuu> aa>vxj La-Lu j^£3itl 

. a L u-u JI 33lj a x a tl <Lxj jl^^uuVl Jyi Ig- ' iXaA L^jUj I JUJlso SLsoUJl JLjv^MJ 

33 1 j -»_i ir-iT 1 jjLa JJ3oo Cu> . ^LuaVI jlul. j»l »i3~iVI ^u-'iaI i jiiLSHTI JUluuj - 

331j-» i rr-ilt l _yli4»Vl J-Lxll J>XJJ <£$ojVl gr.ciaa.t1 xa ^>Sjlt1 guutall jtaJLU c-)i rnx-Vt Juaj (jj) > flifTitl ^tl 

. j^jlSUl yj luc» > ij jltlj (j)T ) 




i LaA ( j.iC~j.uiLut 3>ri^JU? lr, J (jta'i.>>t1 j^iSiatl fXaa 

Conjugation * jt >I^aVi -t 

ijjjjLL«J\ j* I aiSjV L j LjUjlxdilj r—ctL>«tat1j 33 LJ jVl iS ‘3LuIJlJi 33U_ilS3l ^ SjLc j3>tS3itt ( «3u 

a tall 3 j1jj» j_3lj jl (_3 LajJJ Lgaojju jLLa jl j3L2VLi ^ui3L»JI ^tl L>J3 VqjSS . aLmULatl L&jjlaSt 

. Aj j123 jl 



r . u _ r >) o 



4‘n.taM ^ jl U a 




Spirogyra ^ 

(jjSui-) I j Cu> SJlSIjJI aLuJI jJiuJu ^ jJI j ■^■^Vl (SjjJLa Vt i-Sjjij ® 

iLujLUJI ^ (jtj^LaVl ,_yfl I j-o» Jj-lajj * V I >>!•>■ t-< L>iijj .La^laJI JL>> I a Jus L^JU <J£ 

- 1 L*A_j 

2 jbl 2 IUll Lj^iaJI ' (jaJ 1 LJjia I I V I (jUao^ jjL»uJ 

. (jljILfll aUd 1 J^Lall ji jl>JI Jjj^j Luut^Cb u-^>- 

jjlj^LaVl SUi u.^-n jls»I Lj^sIs* ^ jjSuui 

iUt« I j- 4 ^ L^oLj^J > f U»m jt w L>«J MI I JaLao ( \ T <JSLlu ) ZygOtC <L >^3 V Ij^SU 

Zygospore 2U4p >»Ji 2 l>^ 5 UU ^Lc>» ^ >*j j 

. - U - Lv L$l« C u - * ufl 4t~>j>»<iTt ufljjIaJI J n.^iTi (j^L>- 2JiSLu >>JI 3 ->l 35U! 1 _ y iLu 




ii u'>iV» 

' sJ* 



1 

cr OJ! 0 I> 3 VI(U J 5 li) 






^jui A ^S I jl>.i CiLj^SU JiVi Vi j j ,i->.un . u . vn ajjLaLLJi j-u ij\ jHaVt I Cjjl >0 - 

.( \ V JSImi) 1»^uj J-nsLaJl jl Jl>J( (Ja J}4-»- 1^1 SjjL^Jt 2Ld»Jt 



r . n _ r e 






ik>u3iUI ijjSui3 JulJj ( j) ijLut < uai I 3o.lj^ 4 Lj^9» ‘ <l-*.t-«tl <U^-L- ji SjLoYt jJLsOj - 

■ .l-^Uti .t-^-L. LjLul JjjS Ljj^ta (» tu 2 Jij (jUl ( j Y ) 
. 3-U lit AjJjJiJI AAeaJl !>Lj 513J JU J LgJI 

: AoxujaII l ‘*4 V L) ISLJ t - Y 

jLjolj U-ij AojjjVtj I 3-uu-c>J ) glLLaYU Aa, v 3'< at I iLjl^evJlj iLoLLJl « Lev Yl jblSLu 

( A _>iul'>itt c I VI ) jJjj/LloJl (tUJ ta2j) 

j^lajta -dij £cp» -lit jJ I Jut* lAjUo j < 3£j^Jt 3j-LiIL> Ajj^jJI gUv«Yt Jo*3j - 

A_p I j_jJ I Sil^JI (Joj (j&j ATca-iIaj A£j_>AJ Jjj jt lLs^uO J j jLLjj (tuvvJ t 3A~i *uQJ 

^ujj tf i AJj£ 3 glevat AjUjt A_Jjl A_cLv J£ Jy» gjjj -ill 3 I .1 — .-^.y I ^<5 (_y^jjY I g.ug»f I ,_yJ[ 

• g_Kl>»tl lg~lvj 1 j ' Ji 2& JU1>Y IjJaj 3j-u£ JI-UiL) 

I«3j (jILs* ^yjjV I ^uev ^,3 3 jLc SJiSLu/ (_yiajLj L^jLa . ^ ijj£j3 <_y3JI 3j$jjYI glLLaYl Lai 

^ 6 tl 

. 31dfl ^IjLcL) gjJLij LJlc jiljillo 3 -uaj 3jojLuv 4 j^So Ijj i t_jLe»3*YI 
^ j-*tA«ti i^JL^iuVlS 3_uUll Ljljl^pJl <_y3 L*2 t 4L4II j_ui Aj^uY t ^yJ I Aj^S jJl gLiLa Y I J ■*" ' ~* Jl3j 
f±u ^yfUULjj Lo>jL»> ^oOl (Alul * UJ I ^ L*s La^vULaLi ^yjjYlj j^iiJl j^a ,J£ ^y3b deev ■ p^itr^Tlj 
oeev . Llvl J ^oOl SLojLJI ^yl& ( ji T utj ,_y3JI Ljljl^pJl ^ La I . 4 LaJI ^yfl ^ooj I ^jjSo J L-il ■— j»V * 
jLs liiJj < ti ^^.yi fl2j (gSJ ^y^jVl ( 4 -ut>> J^l-U LjLdj^jJl (_yJI 3ojj^Jl JL>-jj ^ut u 

jLol* m~i ^yliJI i 3oKjs5AJI tjjjSZjJ gLi.tu. 4 J 1 SljJio jJl 31 gUojl coL^^Vl 

jkLubdjVb gw40>J t ^yjjS3 ^>0 0 (A o i j ( j T ) LjLuLuLaJI 

Alternation of generations JLo*Vl ^bu j 

vict>- 3 _ulul>JI j A-uil'c*- M? I jxoj^Ltb^pOl ^yLi SjJuiJl L^J A-ul > T pJl j 3 ojLuJI ^1 jjVI ^lulj 

^yfl 1 jl 4 ^yJL>u^ i LlmiJlj* V jbiSoJ joSl jt ,J-4>. y l jnl> j^iSoJ 1^3 Ll>- 5jjJ tJ 3 i_i3Iji3j 

bobj -iU j JL3j Aj-uJ I ljLUoj 3joLuu«j jLuojVI ^y> A 0 SI 4 J L«J ,_yil t j jbLCill *Lc.jum 

. J Lev Vt liUj LjM>J (jjLu^TI ^,3 

- 1 AjJQJI AliUVl ^yfl 3 jl&LILJI aLl* g-LLLi ij 




Y . U - Y » ^ 0 



4ojXaS| jLL^ A£ j^Lu 




* f JJ SLp* hi* - ' 

SjJJ t Juo J . (Jii,u.b.‘ ) l^j V I jlaajVt fjic. JrttVTl I wLyljJ ^>->JI ljLJ_jVI <ja 

aLJJJLa VISlui Aaj ^ i a -- »Jj <jLuijVt JlL*. J^M-tl i tULaaa ^jaalafljjt 2Uijau ^yjji gJiG U-Lul SLoJI 
Aj L-aj* 5ju£ Aaa lu> jusui <l>Ju ^^itt (Sporozoites ) G Laajj j^j_ui v i 
g l i a a t (Schizogony) g^r>2.ttU <_3 jju Laa 3($aJI (»iu2.Vi LU> {jaaaj»^Ut ^2lXatl ,ja <jajjjJLi 

.at >*>Ji (»^Jt oU>S 2 uLoV diti juu J2H5 ^att (Merozoites) iZjtajjjLjaatt 

^jjJI il)Laajj_j^a*tl <ja JUJjJl ^UuV 2_| III i-vV ljIjjJ a JUl « IjataJI j»JL}| ljU^S ^ illlaJjjj^aat I ^,iAinl 
u4> 3iaa a g» ol aaaJt ^^ic. j^laaii 2 ' I ,,-... 1 1 j»jJ| CtLjj^ JLu (jaajj JS tUa Li JI-LaLi jjj>taj 

( j-jjJiJl 1 - a ,~7, j T | _ ajtj^Jt -Liu j LS ) 

^LaJtjt |«jj £u»- 1 ^ytl I_>l.ita4.tt ja JjiaaJ SLotama jl jial ^ytl til LaJjjj j_cat I i£Ui JLaJ Jj^iaJ 

( \ t<JSL£) iUajjuJI aJLaa ^3 <L>«ja5ttt yjjS3j ^lauaVI 
(j^ij jtl (ja-iS ti^a Ljjjaa ( 4 h i 2m j S J L xa tl Ookinete j^la <^tt 2i>iSiUI J^>«aJ 

a)lajj 3 j 3 _LuiVt yA JljJuJI jsaali j SpOFOgOny ^ja>ialLj c&jjlj Laa£ Uj^aaa 43 t^j (0 m2aJ ^ JLtt OoCVSt 

Jjd> jlaujl ti-lLaaV 1 2 1 JuClui t Aj^ayx alt AajLaUl ajl&tl ^tt 4_>wi_i j jy>t^Li ^att 



4_Ja JAaJt »Ll»J! i jjJ 






JjL~S)t\ ^ alaaJt a j jJ 








\ 



// or 




9^0 



jajS^ll SL>- 3j_$,s ( \ 1 




t.n'.t.u 



4_al*Jl AjyjlilS £ 




V JLuvi (j _ y a ) ^LuaVU j^LSuj j.'al->. Jua. 3 Ua. 3jj j utaUIu 1 3iS3ij 

. J)Lu»3Vl •t+A~M \ * ( iuisjjuJ I ) ftZs Li j3 LS3L3 Sijiiii» 

Ferns -Y 

j*j3 j3iull aj^jSj J3 Lti.4.tl ^ iLJjj 33Lu£ i_a^jjwJI ^_t>.^dll 33Lu Sjl3LoJI ^u-J-l j-uJ\ itilai £y» 

. WLLltalt jl <Vl $->• 

l^-*.t-«,„ ^ c,j 31 jjVl J-aJKj ^ 3UI j^lalLj ( \ 0 JS33 ) j_uvj^l 33 Lu ^ SLtaJl Sjja IjLu 

Lij^co (fl m<i*il ^311 (3)Y ) iLwj^s^sJI LjMsJI 3 ^ JUJLsdl o 3 - 3 >i 3 <Lu» 30-^ Jaa^j*. LgJ 33l j3u ^,l?t<ntl 

*(u) (^'j^ 1 

3 Ju ju 33 La I nut ^LjjJI L^ L »>3> j iiaa3>Jl £y» jjjuj .(Vplj^sJl gu3u -C l c 
I« uk9> ^Jt J_k4u3 j <J3Su3 3)* 3u0 V Lj V->» 3jLc 2L j^SU 33_u3 JLtlaj j_Sj3i 3 ^ 3u > 1 Jaiiuj LaJua 
jdauJI 3 j->-^ (jIla j-u^aj tl jjIaJLi JZjjljj JLdajJ' iLij3LJt 3>^ t»ula JSuu ^yic. jdaUw 

JL3 1 ^ j ^«3 lJ LaS i «L«JI 3Uj3LJt 3>-3 >i_1 JLJ I j L ull I 

Lujj>wu3jVIj 3j£3u ju/L3aS Anthcridia LjjjjujVLj Jsjjii gtauJi ^^uiu 3 Lj j la« juXuLLj 

.3oj>« j^uus Archegonia 

4-j j3U 1 jLm 3>^ g * »3>t ( JUJL^Jl uiL>ijLaJ< ) JUj£3l}I ^UtuVI LjjUjJuVI 3> 4 jj^uj 1 juuJJl Jbu - 
(0 f.inil uLU3 jlxjj (3)T) 3L>iS5UI <Lj^3u> L^ ia »IJU 3u3u^Jt uil in-3-V Aj>u 3>LJI Lu^suuijVl ^1 J-ua3 

3j_cuaa 3j33aJ JLd^ JlqJjuj ^ >»_> m»tt 33Lull 3 3^ j-«3Jj - 1 jjl>. <_y» 3>j^»» 33Lu <31 Juu-3i j 3u»3a^LI 1 
. SLpJI 3 jjj JLuuJ ^3-) ^>J 1 33 Lull j^juj ^>1 ut>»tl 33LUI1 Laljjl _j LaLuj Ijj3j>. <u33t u3^ 

Ijm'i'w j 3 >LSuj ( 3 ) »ia j ^ 9 Luu 3 o»V j 3 j LS 3 o ( 3 ^ ) cy a J- , j^ > 3 ° uj^Ljuj 1 3 l£&j 

Lt>-Vl ^ JLta- VI tuaUj S^AliaJ Vlu4 JLaJ <3^* c >"-'>-l j-uJl 3U»- 3 jjJ ^ ^LuuVb 



0 0 



t . U - t . ^ 0 



4‘n^oM ^ jl U a AIjaj 




3L>- ( \ o 



t j. $J J&JJU& i£j-*2 L^^lc J^.t J Lijj J lJ LuoJ ^^aJt <LjjjuJ( GLjLaJt {y> OjmS <UL^a->>a iLjjjtjJt CiLjLUJI 
iL»>ua jL>luI <_ylt 5j-JLua ljLui^I (S*>c>JI ^ ljjLSIu j Aidlov) djUaj ^ j^lUj jjjLtfl 3UaJUa 

ftIJjvVt Lgjaljji Oj**3 3^-lnaja . ljIjLUJI 0 jl& ^j-..-«^."^tl juJaxtt jJr & J 

(jto-VI (jrn \ ^yflj i <LlLUiJI wJ A ‘/^ ~j •*- _jt c ' ^<Av <(13 j_j JaJt j <LaCii><.4Jl AjjjiJJI 

. iZ>LjLl 3 JjJujL&jl Jl>- 3 J 

Aalajl 3 Jll**j tjjS3 ji 1 3^“*^* >aj JLU _U jL>ia^ 1 caaJ^aaJI ^3 L»S 4a3jia 3jUa*j L«j jlAjVt LuuJj 

<^3 L 4 S ^jju iLtjalU LjL»ala n 4 _ 3 ic jLfcjVl jt . Lu^uuJI SjjbjS 

.jjUtSi j Jj-all 

ljLu 3* ojittj JSTrntt ■ (Bract) wULUatlj uSjjt j 2L3 jj Jaal 3* O 1 JSLi ) SjjfcJJt 



^JJlOULull^ 

(Reproduction in flowerir 



r . u . r . ^ « 








0 n ) 



. L>- ijjS3 V I 4.3, '<■»,» ( Pedicel )Jlc. j^Xc. 4 I>LjLlaJI ^^3 Sj^jJt <J^so j 

jjLLu iLjjjt j ■"' 1 1 -» j -w a Lujjjuitj j .tij» ^tiuXi j j ^aris stuisai j) 2Lc*.i^«ari j (Sessile) 

4 t Uj ^att t— j*»- 3 *jj* j* js 30 j* 

Sepals Lj^XiuJU cijjLi 3 'jj* iy* * s^ajjj (Calyx) ^\££\ ■ 

jj\ jUsxaVl ji . *al ^^.tt iLdi-talt ^tJjvVt ^LjUm 

<> jj£i j\ jLxtj (> ojQ < ^isat (jb ;^wi (Corolla) js-jjatl ■ 

g.uiuai (*UjV Jjt ^ »i->.ri l_> jl>. j 2 _uujL>ji ^ t jj>. vt 3 ul«» ^a jl^Luj t (Petals) 

1 ,_wlSLn 30_J* >_n»lr-l_1 . (J lr -1 lit J wt-J 3 _eiJ IS 3 JL>. I ^ I % rtlrtT) LjUUj ptA»a jLAji - 

( Perianth)^ >*jx t <_a5x*iLj jLc»-jLi»ji il* 1 *•** j **• ■* * 1 i e L L p» 

JS(Stamens) 2 ujlu<Vi ^ Sjjl^u ^tjji <>* 1 (Androecium) jlkJl ■ 

^ (jr Li i_j jai Anther ax j^uxt <CL*a j^ao (Filament) l^ju 

(pollen grains). ^uut 

j! carpel Sjl». 1 j ajb jS {y» djQj Sj^jii jS>« ^ j5j < £tu‘aii >^c. (Gynoecium)^UUJl ■ 
jlsj .ovules ■ ' > -■-'jj; t ovary u ^‘ «ttj ajLj jSli 5jLcLa <y$£jj .jSSi 

^aj <Jic ^jAji < itt ^X*jj . jjSi jt Locule 3 jl>- i j <ta ^c. aa US . w ■ '< jt (Jji jiai |*auij 

. ^taii i i_i $-*->■ a aL c 3 «a~n stigma ^ wjl«3 Lj ^jju u*a_)2 ). j ^_,g~i *>j (siai 1 0 » mj 



oV 



V . U - T . 1 « 



4‘n^oM j_jUaa A£ j^u 




wJuliaj 

.ll_Lc.L) 2 LjJlu/V I ji Vji i_c>o 4jL3 i gjXIl jl^aXuiV jXLSXJI Sj^jJI ^Slt 

U£ JLU 3 ,j jjJuJIj a J-O-Ut mlLus^V Ij ^uOl tljtaf <^313 (4-J i ‘ H -A'J.H jl jLtLj jdWI J . ^LalTl 

* 

t £ Lilt I LJJ-O. : Vj i 

( \V(J£iu) yXa La£ . (3JO*Jl 3 ^>jj£ <LjJLu/V 1 Jt^V JtiXli XlXa l 3‘ ; 'V*~ I r- lt-»a ,". IM 

a jLi 4jj53 SjAjJt « Uiil ^Liiltl i_t_jj_». ijjSZ3 ji Jjjjj < ^UiUI j_wUSl Sjujt (jla a*t_$lL>.l -LiLiJ 

AjjjV I 3j_i_i£ byio iLuU w wLjSV I 
.5Lc«V( <Lca^3jd>Jt byjJl 4 j«»i1 
Cy J-J-c. tylft ijjj^i e^ 1 

(OT) cjLoLu^aJl 

by»Jl 4 i2L& ijj» <Ld3» JS (Q m2 'll - 
(JSj IjMi- yji jjS2 J LjJ^jW Lai mnlt 

4_,aml j uilja i ir-itt ( j ) J Jul LgJLa 

(Microspores) 3 j^Laati (*-pt >>J t 

(jU ^Lat i^It LgXa JS J^><23 j«j 

1 1 

4^Jt LjjjILca LaUajl 31^X11 (»m3..L» 
SIjJJLj i -» *i.t ■»- j l^j_»_ 1 j^_i_i i j_i 
(Tube nucleus) 2i__j>_(_iVt 

3j_Jj a_Jl 3lj 1 * * j |j*j »Vlj 

XxuXj (O (Generative Nucleus) 

. LgXjLa^J j-lXUt 2Lo* i_ayx 

^1211j (jjjjL^Xa mjK (JS <jjj JmoLaJI J1 >iXjj . L»uXLj iX lX atl — « <UL>Jl ^ - 

. jl.mj.iyt 3 JjSL>. ^Laltt ^ j ini j jj^LiSVl 




j“ ,c * II 

\ A.X. . 

(jX ilaJI u .._.< H IXIjt -• 3j-l>a Sljl 

iXiloJIj <Jl J>>-! J* (Wj^Ji) 




r . n _ r e 







: Lul-t 

t^LUTl Q£ajLL«i\ SjIaLLa jjlj- u jj ii)JL»>J - dilUJ) ^ -il)' {yl$S3 *Uil 

ALmI 2L dj » 1 AT I £>4 *tl jt JL*» ^yii. ?■"*«!< JJ^U ^ A ,U | Juj - 

Ju«aJ Aj !iii- ^y>j) ^jnj j <i T I jt JLso 1 g 1 <n J ( Flllliclc) i£>w J^l>. ji JjJLc A isyjj-j I J 4 J J4j . ajJLtS 

j.jj «-> <_uj 3 i jla l*^ uuJ l^j Integuments) jLa^ic, '^>. ijjSuu> (O ( alui j*Ji L^Jt 

LjUai.i <a^L>. ,vu (Micropyle) 

I4I4 jJSLi jjji ,j 4 Lins w t--»"y UJ^m ((jt ) |»V I I A_d»jl (Aitn^'o ^ ; 1 1 J^lA ^ - 

tjujCTl ijjS3j j*ju3 Sjl>-Ij Lr 2 r uj 1 d jl& £>4 AA>Mi |tu> ( j) ljLm> ■ — «ti ^4 ijij£ aJla. 

(Nucellus) a . L m, > c ' Ji ^ jUt aj ia^j ^jJt (Embryo Sac) 

- : <LJUJI I L yu r SJ\ (J^.t A - 

ihy^i ( L)j$juL» ) Slj_Lfl (mnrt'il - \ 
Cy* JS (jJI 1 jjvLgj Aj^jl A ^CuV iljt jas 

,{jjuyL>J\ u .>_><ri j^jia 
A_j^ji JS J JL>- 1 j J31 1~1 -Y 

I f^u.iZt 1 . t-v ' ■■ * 1 Aii l Lot ' 

(Polar . <ttati 1 5 JJL 1 (jLsjjtij 

Nuclei) 

^jjaLJl £y» 31 jj JS JaLso -V 

3-l«£ J ^JLjiaJI ijujSJI jla £y» <J£ 
fjjSuti J -i-aj «. 1 itif j ^j^jj)‘iji || tl <j_4 

* 

AjjjJiJl Lj^*. uj^La}) j4 J4JJ -1 
iuajjtl ^uua31 'AjU,„ J SjL^lj J.JA.UI 

biliJt >*j L 4 S (Synergids) ^ jitLWt ^ jjQUt ^ >»3 j (egg) 

LjUai-^u sj^U. jl*j ALivuJi j (Antipodal Cells) a n«».ti SjlucJi 

. ( ^ A JSLui) 




o°i 

L 



t . u - r . ^ 0 



4 ijA aM ^ jl )l a A£ j^u 



SjAjJl fmtju* <_yJj AlllaJI ^y> j'UiUl JL£ul : ^jrtl itl ^ -t^ . I 

* g-uimt ^i$ji ® 

SjAj (0 >»_ia (_yJI ji 3 jAjJt ^>uiu uJl S jjfcj ALla ja* ^LalJt JL23j| : jrtl 1 - \ 

LjLuJl ,jm2 u ^yLi 

ijiniij <j-» j^-\ ljLo l _ r Lc. 3jAj (» ut ^yjl ljLu (_yit SjAj JLULa ^LiUt i_>j_c». JLalul i ^ytali. £_GG -Y 

<LJLuta J^al^c jilljaJ lauj LjOLuJl ^t-il-^T l g.ca U ll ^j» i j ^ 

(juuL2>J\ 3JLp»j jlAjVt ijjS3 jt - 

.>xVt A uut >JI ftL^Vt ^2uL I ^c<Ai - 

1 1 „ 

- (ft iiu »t I i£ j)*i (lift I ii-i ?!*>«*<» A ULa J I j)~ ulA j ^SLa Jj I - 

. jLujjY t - sLftll - ilfljuLsJt - *)^JI jLLa ^LaUI J.3LJ JjLluj C3 tal»Jl judCII jllso ® 

-i at -i ^ - c_j 

> iLJUll nm» L-il ,n-^V) Ui to O 

ljLuI -\ 

j"LdJ Ajjjjl iLujjjVt SljLJI j»^2j wu> ljLoV I (JLu (ftmjfttt L7 1lC, LiiU I La Ale. 

p miiaJ La-Lu aLujjjVt 31 ijLJl ^u^33 (ftLl jLj . a* 1 ^yfl j ja'tl £2j*a ^l>- J <-»" j pl^tl j p mjfttt 

( Y * i \ ^ j JwLLj^a Laj^LLw Lai mil'll SAl^ajJt Slj-Ltl 




i VVjV •%. 

^IaUI <U3- o^jl J.^-1 j>° ( Y ^) 

tLA^sJ ^IaUI <u^- (Y * ) 



Y . u - Y . ^ 0 



4_al*Jl Aj^jlili (xlc 




t 

ssmc^n 



5 • ' 

VI. 








a_>jdji J^L>- Ja * -Ljj <Jl (j-fl Ja (j) iLijS'i 3ljJ 

(0 mtiaJ (U (JY) Ljjj*jJJl JjSLLta (j) a iAj jtl 3ljj ja jcaALij ^LiiUl 

.«Y Y » J£au (jY) jaa^JI 

SljUl ta gaALU aaiiJjjJl ( J ) a-ulaJl «Uj£jJI SljjJl Ju3lLL) - 

j»j-aaJ AjV I Sljj JjjSaJ (jY) (y d aaaJt (jaaSJt Liljj ^LaAjl Ja a^oUJl 
,_ydl».ja (j.ml j Mil t ^LaJuY i pib Sja»-VI AJL». jaJi Ja^au j (JY) 

■ £JJ JaJl L-ll (rv^y U L-ll (rv^y 1 

^ Jaa»JI W LjjLjal j*jaaajLijVI gr-cmj _ |t-».~t JtiVt 3ljj (PauaiaJ - 

Ja lpj_>. Jal»jl ^jL>- grj(iiUI lAi (jfijJJ .^ 5 -TjVi pjaJ Ju>. 1 ^a 

.SjJaJl 



. .) L.J P*-*^ ^ d-IauP ( Y ^ ) ^Jl^-J 



(a r ) 6 ^ ◄- 






(<j) 4irVjjtt S(^j + (jj) S)jj 



(^ V) j»j_uujJLiyi3ljj •^- 






:3>«aJlj SjiLJl ij-l^Su -Y 

(dLtajjaajJul jjAj) AJ L>J I j Ail jjJaJI ^,i»io~i j J jav ja Jlaaj j»j-uajJijVLj jAL>Jl Ltaaaao AS - 
3 jJU j^j 3 ^aii JjjSLtl aaaUjaJI iLaiti ta j <iTt a ii j cl L^a£ faJ^LU-i lu> 3A».ljJl a alJitl J)l3 jjjb Jaa j 

.SjJJIj Jaa dLot^Ll iILla a j* e3jju j 3 a».1j 

V jjj_j) ajL>Jl jAA jjjLxJl j>i«'i _j AjjjSLi pLUit ,»j_aua/j A jVI jALaJI (jAiaj AaSj - 

lu> J al a A S ljI3 jjAj Jaa J aa a il 3 ^ jALsdJ jj»l pi -A. Jj^Jo ljUUI ^tiinj laa (3_y» ^aaajjjl 
.aim >ttj (JjatJt jjJj Jlaa (3 jJLj) («aat Igjtf (jitajj SjaaSlt jja^SaJ d , ,^,, . 1 1 dHIV I t-alaaaJ 
IgiAj ia L^jaa ja ^ii il Vj (^laJtj jilaJlj gj_jaJl_j (jalSIt Ja A j 1 — j| in-WV ) ajjJL>- Juu 

3 1 '"*JL3 ‘(j^aaaJl Ia}jAj CiljjajA Jataj 3 ^11 Jj^iajj ^umaaj I jaSL 13 pi Axil (jjlio 1 

II 

Jjj-A.LLu.aJI J L U1 3 J 1 JIsLuj 3jAaJJ L^^Lc TLuxJj^JI j!A>> £ua*uj SjjmJI l^^Lc jab ^jaaaaJI j!A>- 



. LjLuV I 1 > j r SjAaJl ^yjj pLaJl laa J3 - AlJ j-jaaJI <J aaJj ALlpluJ I jj^UJi j 
- 1 Jaa SjAJII Ja plja^lj >t^aX>Li JI L^l^pJ ^aJI jLpaJI jL ' AILaA - 
. Aj A lu V 1 3 (jalSjJI 3 1j jl j^j 0 3 1 1 JLpjII 3jA3 ® 

. (jailSUl 3ljji l^J l _ 7 aaJ ^iajlj Jlajij 3LJI 3jA3 ^ 



t . u - r . ^ 0 



4 _LApJ 1 ^—jUap A£ juLu 





* isbj* £>2*' * 

False Fruits * 2b3l£tl 3 >«aN - 

axi)l 1 $^ m >i m~i j ijJJ I ^Lalilt JLia *1 jLsJb I 4 '--«J “» «. Jjv jl (4 >i m*i J ( _ 7 ^J I S I 

iUaJjjJI ^ . .1 .-.-^y I i Lt l ajJ <L»j^Ul iUj^Oll LjM>JI j^o-> ^ji£UI jl gLLLLtuj Jxu, Ua 

vjJl>o (sJ ^Io> <L>ua>lj (_yjj 1 it) ^4_J Aaj^U I ljLLuuSjVI JsUuj JJl>lJ L«S 3j JLJI i)jS3 

‘ tl .^■■^-1 

Parthenocarpy : ^jIuN jUiVl - 

lju> jSU-Jj j>«J' JLia ljL^Vi djUr jjju jj£3L3 LgjV jjju ojJu jjj£j jA 

JjJul j»IJLs*iu/t jl ^j>Vl rtjj)-»it-»a 2J uijj^) ^LoUl <La»Mio ( 4 -tuLtaJI <_>£ LccLLua 

. S^ajJI jj$£3J (jAj 1 <iT t 4-uO T J >i. UU> Jt J^ialj jl 

,_yfl <U«L»J .Aj^a (_yfl LjL^ij tubjlt lSj "'*' s - ri ^a-UI Jjtrul LJLc jjjLJlj jLaifl guaj - 

g a ii Ui Jl fit (3La ittj nl j ISjjiiaaJl TLciIJJiH lL! ^L^iuil >._,u.ta,l aLJjjJl u3l_iL_JI 

. 3^-ajJl ja^£j it*>iiiii 13 Sjjfcjll J-liCi j 



1 ^ 



5j ja ir-i j^S3 IJd j > SlVjll ' J.» > U J -iaa J ,_JiII 33 LljJi_JI LLAj Ua jLu*jV I ^al u A 

£ " 6 

AjLi^Jl aJLdb JaaJ j jjjj V I 2Ulcj ja alliG LaJ Ijlaj J j AJ aa jUuoU L£»-L3 jI jl LaS 1 jtaJI <L>a9uij 

M ^ * 

< A Tu -ufe j T taJ j AlSr j*. >3*it Ijlaj 1 <Lu^3cll ja Jljla ol^Juu I aJLjlj ^Uaj ^ jjl jLujVI l&Lca£l 

. LjUa^ lgaa lt jjUu ajjaj AjJl aLa». ,jiJl 

«lcjJI J jjj-Jl LjljJt^ LagJoa jS ja jj"_iirT%- ja ( Y T ) jLujj^U ^jjSjLfl JaaUoll j^Saa 

iljU^ajdij wUjJLaJI Ciljl^pJl ^Qjl <1 I jUfc 1 * . J ^-Jl <Jj->*> 3U^j n^la iJuLj jjaLJ! 

^Lc jJtoJI J lAntl SjJSj lj j u~it I 13jj) iti^S . Aj^jLJl tltlAua i < j 111 1 ^all t Sj^SjJI 

jJl....iL>._jJl 



IT 



r . n _ r e 



4_abdl Aj^jliUi 




1. T,t* I • < \ -**. . 

KSHKS 





■ ' ' A * I ^ ~N 

SllliJI 
JiLUl cLtjJI 

GLuuj^dl S 



-a Hrf-iv II 



II j' 



jiLtSj jUalxj 2 C O 

wdjijjso jjJJlu JyiLuaJI 

iLj I ^)LLua>JI jl 2 j . jt-» .tl 

J&J tiAJS 

tSj—k^Vt J^>JI J^iilt (jJi 
^lojSI HJS j^d L«^jLdJ 
L«j Sjtjka* l^jjljka* iLvjj 

AjjJwJI kllSI^oJt ,2 >jj 23 t-ku/Lu 
_Ad I "Cy- ■ J j-9- (JlaJti 3-1 j l 
. ftul*J ' <— i uuj L«« (jjLtS I ^lllt 

: 4_u*ai%J 4_c«£ 

iUjJU kjljl 'j T p» grllll - \ 
.fjJ-J I JLk£ 5U$SlAJl ‘"«1* — «t< j^Sa tn~1l jljiit -Y 

Slid < -i — »" _j jtjj-J t 'g 1 ^**.* 1 Slid <Lkua ■■*- 3JkC.Ld jJS "r : ( lj) 

. ijdllfl SkL».tj 

.JjjJi jjj-Jl (j h» 5u$l*Jt J^jj «. Lc.j <J£ j»^ 2 j : Jj^LsLklt ( £7 ) 

<Lj$Jk*ll kjljl^ksJt SUlVaU jSLlu i^jid JjLui jj-aj : ^jLo^-uaJl j l iti^ j>-tl ( d) 

wT i3 .-.^ 3 >J ) it-« ,,.jtl SJjLjm kr^ a? 5 .L 2 (JjLau : jJijS GjLcj GULuj^Jl Sjlc, (jfc) 

^jAUt (JlLtull t lldj 4_d 5 Ljj 1*JI klljt ^k>Jl k-kuLU (J^lala Jauj <-«j i _ ? SU Jj_Jt k£>><4 Slid 

. SjkiLk* l^id 5u$JUlt kjljl^pJl jjj-* Jjd J a-Jl (£>>»• Slid k^d 

J^jJt I 4 J JS'i'l) klkk> . J^jjl k^JkSk4 Slid Aad kj>» trtllll g-tkkj ^y» t kt ) 

. S Jls> ^Ikk ,JS SLjjI*}) 1 ) 11 1 ^oJlj 



olj>i ^ k£ / jJ> ji^Ji (rr) jsa 



nr 



V . U - Y . 1 a 



Vn^dM ^ A U a 




.(Jjj-cLm mitt 2UIu Lj^L>- IgJLu U-^a jLv^j i Aj^JU oLcacuI 2Luo>JI j 



Cjlji 3-otJl Aj jLxj J- 4 JU iJjLtu jjJLj Lj 51 >. ^ Lj^L>- ILjjJU ILaujI ,JS J^-ta jLvja - 

. L«aji 2 LjaLw iUulaj IjjJ jt (Jj»l J 2UjJL«ll 

<j$S3j aJLA ft mail ( jT) iLoat iLcajijjv Lj^>. ^4 ml ILjjJU ILaauI J£J AJIa_u» U^»> JL». jj - 



(y.i tv jsLi) 2u>iai Gijt^jpJi iutgjjt 




*’_ia_i^i "■ I ~'lj ' ^ 



^ ^ jS- ^Uai (TV) JiLi 



-i j&JjJUlt tjljl^OfcJl J^.lj -4 

- : ^yS <L*>L& (Jj»tj^» AjlJjLj ( T i JSLi ) IU^JLaJI Ljljt^pUl ^>jS3 ^ ; 1 ■* ^ J 1' 
^^2 ljIj-4 SjLc. ^gjjjLxA ftLuuijt Ig^a ljJl>ij {jjJl 2 Jl>- j^Jt : ‘ d^l «^ Jl ( I ) 

. (jT ) olgAt (j.<uuJ LjMi>JI ^ aJL£ ftLaSjVI 1 -Li jtUjj (<jT ) <LjaVI 

iUJji Aj_jJU Lj^L>- (jll Jj&ujj ijA IjJLa ^JUll (jjloo L^jiSj : 2 lL>.j ^4 (lj) 



•Co*) 

(oT) iLJjVt IUjJLaH Lj^IsUJ ftLuuijl 2 Ua>j^ll ^ ojl>iJ : Jl Al>j >4 ( ^ ) 

( j) ItJjJU J-lMLa jli ^j^ya ftLuajl ft ma >1 <_yUl ( j) iUjjli Aa^-U Lj^L>. l) U« 7 < 

. ■ ji-»'iTl ^yjt ' -- «tl ^ ju^ JIJji .1 JL>- ALv jjS 

.’iUjJU Ljljl^A9> ^J IUjaaJI J>>Jj L^2 i (> _ y jl^JUl ^JSwaaJI ( i) 



M 



T . U - T . ^ e 






A j I S, 1 ^3 ) 

I.. I l-(Tft)- *A»i 




Ajljl <ty* L^Xi- 

(J*) 






/ \ 

Jji j»L^uiji 

<*y~ V**. (g) (Q) 



(u) 



A A 






V^eau- <§)<§)<§)<§) 

(u) 



I I 



(J) 



t 

P 

's 



1 

's 



i t i \ \ 

rrrr | 

'x 



TV Lgj 3lj_5 tylfii * ^uj^— fl 0) 

fQ_LuJ>» JLv^j AaJlGA ij* ^_tu £Aj& 

^jpi jj-aj Acrosome ,^*2 

^w» tp>- Ajlil (jlc |«jJjVl I jt£ J^*jj 
jjlj_oJI 3 4 jt<|f l \A iJfMt J L*« *& tgjg^f 1 

JjLut O jjV^jjJ-CLu M 

. 4 < tnVipt t I ^Lto 2 jf tjji 

i£jl>>j uj-tl 4_*_LaJiJl (jr) 

iLaLLiJ I ^ 3 J- 4 J I t_> mCi Lj j-L) j^j^Lya 

^, < "* > j J JJ^-» o-* C>3^i (^) 

AS j->- JLcLuJj. <LlL> j ^nt->3 \ 





0 



t . u . r 0 



AuXall ^ 0 U a 4 ^jpj 





* • V 1 * F « » 

WBMnmSSSSm*' k 



V 



^IfawL JlJL^tJl 

jlfljJt l_\A |* J ^jlaBj (jjlAjmt) j«« (jLuubU Jai/Udft jL^S* <j>£3j 

c t 5-Jtj % 1 A 1 jj-J I i_i I !<->■»• | j»U3V (jlSU aCd^J i—uL*. ^1. j ALAj^jJI ^Lul *_ajUajj 

I 4 I ^ 0 m i 4j^ <UaJjU LgjlSU CtdjJJ. iULlaJl > rtl-v ^rttVia jl^-*»tl l-Lfc gtiAf i 

J^>. ftUdl 3_U-JI_i 

^;uui Jjh£J ji 




< 5 jSJMI Ju-luJ! jl*>JI ( n ) 






^^B <JSLiUt (jauxaltj . (jiaj&J I ^jjLv ^Lc jl :(Ov3riCS) -\ 

g^LJI Jbuj i 2La Q j%a ^ AiLajjjJI Jyj lBYI 3Jlc Ud( ajjiVidatl SJ^Ul 

t-jLsdV I L$J ljJlso ji JiLa-j (jUlj Ljl_$Jiiu JMi. dadB 2UaJ£3 1 * * jVVI AU3 gaaxl 

j->- V I J 3 LuJ L> I jl>- I 3jl>- I a 3 uA-j^-) J Jjtftj AU 3j . 3^AJ I julj a .Vw V * 1 ^_>. ^AAAi ^3-1 1 

.^jJokJI j AujlaJI 3j^$J (AijIao £_jJ-Jl ^yaii.a.tl jjJij L?>£ui 

i»Lai 3 ^ALca jjjj 1 ^a-3 ■3t->,„ij 1 La^la 3 IAb JS ^r~rtl t (Killlopicin 1. .foes) uJ^J A ^jLld ~k_i 

AaLAUl (jic. J . »jtj ^ jn< ift} A 3 1 jj 3 ^*. ABLuaYU ujjJLb SUB ^b AUAj^-Ji J) 1 <k.-iT ALT 3 j 

. ( 4 -». jil 3330 ALAj^jJI Tll^jj j_yLc. J^ju ujl JlBiLi (_jjJ1b SUB Jt-, ,‘i j 2 A ^ ,n 



^tiAf jlJLjaJ ■SjJ-* J (joJ JLV 33 it* 2 jL*£ t (Uterus) 

SJUf ^AL>«Jt (^Jj53) Al»»l JlJ jddj . ^jB jdiljj (jJuO o ^~< *> JJ iSJl£ c IAJlj ^jla ‘jj . /I jam 

. J^-LU i AjLOJlJ 



r . n - r . ^ a 



4_abdl Aj^jlilS 









4>i~rtUj j Jj-Lc. O* < fiM! V LgJ^la <_UaJ SU2 t ( J . ^.fr.t f 

^r< ml kliLcul Ajj 1 Jj^all L-L£aj3 J^jlj ^^laliaa JjLtu «. LuJlJ J-t^aJlj . <Liiu/Lull 



.^Sj-caJI c Lot 5La»LJ» 

ilaLuu} L*-j-i ( <LLu \0-\Y -Cix ) f^LJI Jt*j <LjjjJ A h <aJ (^iu/UuJt <\JL>- ^-ulu 

iSjfuiM *— ajjJJI JjJjj ii)jJL>. f»JLc ji i J^a»j l-iI r«-iVI LagJ tti il^j Laj (oa» jJIj 



jJl AjUaj jacaSIjjj <Jjia 2 £)jtstji att JaLuij lJlSjuJ <Lllu 0 • _ i Jllc.j. >~iat-~>tU 

. (Menopause) CuOaJt cijjo- 
^2i ^_LLa^ 

ij£ <j ^SLl Jw4 Afjaxt Jw4 4jt ( YV JlSjIt ) jatt ^llaaJI <Luj ija /yi Jaa» 

JlxJ jJl ua\ ni-w Jj^uj i ^ 1 '^.'J % iAij j-J t fjjS3j i <La. tT ( j> «.a J^lj-a 



- L$l» 




cA^ 1 <y ^ ( rv ) 



t . u - r . ^ o 



4-L.laJl ^ jl U a a£ 



JjjSj <>*!>« 

iU)L2> ^ ta ,^<j /ti ^jS3 "aA** |«Iu 

1 tyA ( Y A JSIiZl) 

iLcajjij^Jl Lj^t_>Jl j»ni 2 .u ■* 1 .A .n A\ a( \ 

£l**i (j « nt~i fj^Suujs ^j^jula j»Lu»2jl ( jj T ) 3Lt»Yt 

* ( 1 J _L^ Ll d xj ) ( J) Y ) i T ' 

( j t ) 'tl utl^al j^lLbo i^ ^ JI 4 i >^4 ( L_> j 
Lj%>- jjJt ^ jS 3 j « < JjlaJ < £y» j_La 

^uLjJI ^ iLLs-'j^Jt ajl& ojl>o) ( o Y ) iuJ ji j 

-( 

ig_ *> tl <LL >.^_4 (^) 

Ajjjli 3L*lj» jsjJLJj Jji (*Lauajl 2LJjYI 

2Lua»-uJ I iLtl»J I jjS3j ( ij ) I ag'ia iJS _, j t~» * jtui > j 

SLj^jlilt ‘ ri 2 Ljl>Jl m 2 , Vi j . w jt-tatt ftm>Jt ~y> 

_ 't— a 2LaJJJ _t->«~*« jjlj ijj^A j»Uau3jl ( <j ) 

iSj&jA j»Ltu2j( jj»Y I it-witt (Saa^ill ftmrtM JLSj 
i»l iii-wt 2 1 i^t>i at I jjS 3 j jlj .t-»a J)| <i a» g T c i -i 3 

~au-wt ^jUJi ^i „,y t vi (^Ljj a., ,i—a 

, il^-vVi j»U 3 V Si ia»Jg a ♦ * jl ^_o %)1 

J^jlj j i L<^J I jatv Jjiiu 2LSluL«X« aLZutaJ t 2141 j St^j_j aUijjjJI 

^U>3 IlSS i Jluz L^blil ^ylc "ijjJLaJl I iZiLaJjjl 

• iUjJUlt tjljl^pJt ijj* j^u^Xa ^yll Tiua jjjJI 




“U 



Y . YY - Y . Y e 



4-aUJl Aj^jlilS ^le 







Breeding Cycle :^T 9 



(_y3 j^ m (i ‘^**".*‘_* 4 <CLul 4 (jLujV I I 4 JU (y3Jlj GLuJdJl 3Lp» ^ Jl>>^3 

SjjJu oL>oVlj £jlJ3UI ^iutaj ^ tA" ', a iUyjJ ^ a . naJ 3UJ LJ I ^yjjVl 

(_y2 L«S tLijJuu ■ iuaj g JuuVl (_yfl L»£ Ajj) >i» 3L3.Ui.3xqJ I ujLuj Q ll cjtjjjill jjt* Sju ■ 3l~3-~i j 

3j_jj) i^j.gi7itt SjjAfl (ttwLi jLuiVI (_y3 Ui .(jtjJtaJij LjjljVt (jjs LqS 2Lj^£iuj .t—>yS2\j . t->t->%ti 

till 4 J I ■*• Lij ' ^^3 J«l <J»j - 1 1 Ugj T A l^j Ju»j (r*.at-»ti 

Menstrual Cycle tC^^a-ctU) 



: 43^13 ^ \ ( T ^ iJSLut ) (jsy y>«T t 3j ^ 1 ft <aS*4 1 

S iU_3»^4 - I 

j 3>o j^Jl lUxA (F.S.H) I u>4>^l (j 4 rnj j isLu»U>ijJI 5-LjtU ^yaLaVt w t-^3t I jj^oJ 

^ i ■»- VI hi j ^ 1 1 1 ^yLc a_} gio^j i (Graafian follicle) i jj>* ^ <j ■*- 1 l v > ■* T 1 



FSH , LH 



I 


























\. I- 


> i » -" 


^ ' ’ i ' ' ' r 


VI ■ • 




•ftUI ajuLc. ^yJl ualjjfc 



«.l_Ljl _al^>. <1 I ir-iigj. jj_3J 



^Utfi (Estrogen) Vi o>« >*> 



.(tu>- jJ I SjUaJ « Lqjl 

^^aidl jjju UJLUS WLL^^^I I sjLfc I JUJ 
(jta.j U>*>^ 2U»li«ill 3 Jl*AJ ^ytUVl 
j ^J lj * * A& L H ^rtifKit I I 

4 • '■ .>t-\T I jj_J ^4 j_)I jJI ft^_ijl ^yd 




^JaJI oj_jj ialast« (X^) 



L i|l J _ ! j. 2 lLoj>». jl >» 3 'l l <j_h l£*j—2j 

j * mV * ft ju*>ttl ^jgSLj g 3 ^ ^ ^ i j^_>o g 

-i_3l^>- <LLaJ^>- LlUij Jyl 

,jj_4 ^_4> g ^ ■ aV i ft i n ->i y i 

J^j«j 4 (Progestrone) 

2ljUaJ '“'loin 3 J 1 J j I !jl_& 



4 -jj-^J' ^ jl U a 




X . U - T ^ 0 







VTU| 






Wk 












• j* ^-) \ £ ^ I j^> jjlal I I jjfc ^ i~ i l£j Jj I i I JUV I 3 J UJj (aj» jJ t 

U I -jr 

i I ^y^OjjQli Jj) 4 I w <* J.^/^V< ^ (U->J f tJLcJ i a t I I 

(jJ| 5 J U« (a-^>ll UUaUiul i_t ( ml ‘iUj^dJl Ljt^jumT) ^JUi J iGLLaJ j»AgJ ^yT I i£U3 ^ 

iU L»- ^3 l»K j^»Vl jAUtU SJljJl*. 3 jjJ I Jujj j»Ul ® - T £yt jjjJuMtJ (jJJl i A i ^ t-»t I < ^ a mj U^2 j»jJl 
■ *4j~~a ^Uj^UT I jluj Uj i £)J*J^ jjUJ jJlujV t ^2 Lu 1 iuUjj$_d) <_> i ■ q-^* Ljj jl>* 

IjLlj («-) ,_U>dJ CJLJt jgiVitl 4Ulgj ^yS j ^ ,o«V (<i 1 1 1 '> 1 J I J •— 1 3jY^JI jjlj UJ 4U^ ~-ti Sj^jJI 

jljil yL SjiLa ua3 j jyfl U> ^oj j* J l3j jls 4U-uUJl ijjS3 Uu>. ^gmTt ^^a jSUSjVI 

jUiJl jyU 3 LuJ 0 Jt j_UP wLlU ^ jJI I _Li jl>3i ^ m>iTi J^ia ,Jj*i3a ,jj j3Ul*> j j_J I oj^j^ 

V' ^yJ | ( 4 a; mat I a-U JU3SI ^Ua y 1 ) ^gmtl I (a m->»tl ^J.L>o 1 ^y^ojJLkJI 

»i tl.-^-^Vl 





h 

J) ^ 

*) 

j 1 




jf:n , ^ 


1 jB 

1 y r\// 


Cf 'v. \ 


Kp 




-O 3 ^ 



(t£jJUII <jUW) >S JLaJl gj»iatl jrUjkjl 

<jjSZ U (2LUjjjJI) ^rjmatl ja 

.jUUJ I ti^SU (a uiajj t_gUJ < 

jJo£, (*fcjJI j^>«j - 

^a i <i 1 - 00 -Mt yj^L>. tUalaJI c-L_i ^ 

J jV I L3KJ I j^a l^j Ua3» I jaluj ^ J 

.LjjjJla 3LLa 

,j^» ^>^*3 (yUl iUjJUJI Uljl^oJl aJLc - 



4 iiia^i joll (^Ua5^t (T* 



® * • -V • • (^u U ^jl jJIj ^jl J j JS (^a j3 1 

JLS 131 I - j-uju Jia i£Ui!lJ j I jyJI Lg3.b»j «LUl UU j_uSUI Uaj l^j-U 

-ijjJo* jjl j^tU Y * Jal ^iJJJi jlU iu^UJi ljIjI^oJI aJla 
2l i-Kjj iti i_a^u wo J lj ^ jJ i < Lj^J I jaJ jji jljal ,_ya Ua wUjJUJI UDi^oJl t£J^~ itil - 

( V • ,JSLii ) ( too’* Jj_oJ I j (J^jLj ) . JLa»l j (JjJL» ij I ^-o» J--^.ua 

. (» r-Y JyJlj^i UjJ^Jl v _yLul_uUl jU>Jl (_U»I J 4LO> £yiU J (ji 4UjJUJl iljljl ^£Uj- 
.jUbi iSjju* ij\ ^o> i^l j jUj U^Uj Igi-^'i wLUj^aJl ■ il mvVi Jlxj- 



Y . n - Y . ^ e 







cLi^jJI ,olc 




a ^ a a « j * 



a . <u^ 2 j ^J l gLflJ (V \ ) JiLi 



Juu (LJ9MJJI) ft mil 'll 

3bt JU t— j! - -» 1 ,j-« Jl_s»Ij j»j_j 

^jul A ^ ^_}{ SUja 

y rtf 1 i<Vm ft_J 1 j»l inrt'lV U 

ftj i (jJLill ^ UMi. 2 LslJjV 

IlUS ^yJt (*U 2 jyi jjSZL) 

,-twLi i_^j_sL> ajjLiuaS] Lj^L»at ( j_« 

daj^j (jUi (Morula) 2bj*ai 

(JjlojJ Lgi t-jjJLa 3 l_t_a • -i ' » 

.(V \ JAi ) . J j V i gj^Mjhtl iULgj AjUaj bl_b j 

. AjuuTJt J Ijla j! JUV b iblbj J^tAbj 

: 2 Lu_cbt}| <LluLc.YI 

♦♦ ♦♦ ♦ ♦♦ 

i fj 1 4 Uiif. ^j_oJ I J Uu-lj j - 1 ,AfVI ^yjjS 3 j <LxaV I «Uj £jJluj i ij r uj><i\ j^j Juij^u 

(Amnion). (jii. toll j <(Chorion) ^yLai 

jJi » 1 m i r ( I) 

GUjL^H j < ‘«l ~y» ^juj>J\ <jr 4 S*-> JjLu f^li£. ^jILsoj ^uc>JL) * LA, 

pum v * <0ji3 (Umbilical CordXsjAi 2iUu,i iuxAab JAb - 

■SljAl Jb-b ftftbj & J^ 4 jjl b)1 ij-utuJb jjlc. gj «»•' (_b>Jl j ^toJl j_iSt juu! 

SjjjJi (_at iia-Aa t ja ^LXmS v i j 4 ia* GLu^uaat j 2L*jA^ai Aui aat 

. ^UbAa* ( 2 >A?af Sjjjji ^ i.iunSi ^yjib _j AuvijAvt ji^at jaij 

t ^LaJi «l a ( «_J ) 

^ylfcal I g. £yA i £yJ U L>Al A. ^KjX~l $3 1 ^ tit-^ ^>«'J £ la^ 

^ 4 AOJ J j^V Ij ^_uL>Jl jJSlJ £AjJi CjIjujluJ) Ifyd* (juA^fcjL * J j^»- ji) J^.1^ (J 4 L+ J U L* JC <ut t ^-Ok-u^sl 

• ( VY ^JSLfcu ) t 



v> 



y . u . r . i o 



^_jUoa A£ jA 



tr Ludl f-Lujs. 




LhH^* 



g-LujX. 






JjLuJI 






v-yji j j^>zi\ (rx)jsUi 



jLuJjVb 3 *x >«ll ,_yJt j»V) j»j (jj cjLLcaU^dTt j ^j-^ioSVI j * 1*11 3 4*3 »T t <Lu i Ail I .113*11 jJ*u - \ 

• j»VI i»JU ^-jx>J I i»J o' U 34 JI34II 34 3*x»JI 3<ali«J3 

7 r j ini 3 . J. A. -. V I ^ ||,->,1 1 l**» (_t*s»lt 34 JjtjJt 33*1! I Jy> l«AJ 3 331 J? 3^1 1 3343A jlj^l -Y 



. I 4j^4jA jtjiS j Ji V trt4 4 4J itigtt 

^ j j»Vl Jyj LjLoij^-uJl J ( j 7 OjSLiu}I J Jj^SSl 4_p^ 3jL*ah J UaJt ^ 4J <t*4tl J2Ju -T 



. 1^4 1 j ljIAj) ml J 4 jtf Lj I j I juJs 1 4 J u> mj 1^4 4 ^j-cc>Jl 

> 20^3 < _ y J 1 J^txrtJl 3 3 x 2 (»ui.3.13 

3 < ir-intl jl^->«tl 333 SA jjLo i*x>. - 3 * 1 4_j ^4*1 1 j3^.4'J1 J 4 m '3 i ^jJj (i) 

33^* j ) ^ySjVl 3^ 3S41II 3x4*33 1 3I A*lt 3 3LL0JI 3 x 4 * 43 ( JjVt 3j»itt <_y 3 ) i.ilrttl 



. Aj L>uLlu V I djJ&ft 4l iJ^SLlJ ( j UlC- ' £>XUiV 1 4 ^ J <A|J K ot I J ^^LuJl gj),j <<>V I 

• 4.4. AJ g,4 <<fcj J lilrtl t J^J J^ISLj Cu> 4 "■ jS I jj)^mtl 4 J 4 ml J A-OLxIl 1 ( k-j) 



. ( VT jSlxw) ( 4 ->*>iH ^ 4 J 4^ ^a>Jt 4 Lift! j. w 4^^tt 



4 ^ <j-cc>JI UsLiILjj j_*j J^HSLj < ^ c 4 ^ . 3 j_ 4 ^ V I 43 1 I J 4 <t>l : AILlLxll ( JT ) 

J)^j3.4UxW _3J-^ ^ 4 j^J J A.Q-LLU.d I 1 (JLO £JM LH t ^^.LuJ < 4 ^ . 4_lI^ I JLj I 5J^>V I lj ^ 4 J ^J^S^LtoJ^ (4^14>JI 



^jlXLa Cj^Luag, 1 \ I JLo |0 V^JJ I ^ I JljLLu/ [ 4 Lj I v^lniLaJ j 






r* u . 1 <)o 



4_al*Jl Aj^jlxii gU^Vl (xlc. 



VY 




(-*) 

jij& (rr) 



iJLtJ j £jL>JI ^jJLsJLj J3JU L«-<i 

(JlrlrtM (O 1 ■ , ■ ~ T I j jL^>. Lb^ji ct^ J.*au 

|4^l ijlaJj jIJl>. I 

i i i^-t I d-4r>- <j-* iSj ‘ “ 1 1 ,_pjJ I «t->« 

A ju J uij j»Vl J ^->LLjj 

jj-i-J i j»Vl ^JLh 3JLi)l 

J^4 *t-*t ■- j (_£JLuO» £. I jli ^v*4_l Ll I_uj il ' 

^is 4-u4uLUt_2 ^ ^ < iijIjiajaVt 

ij 

U> i_lu/Ll«^I ^yljV I j^£, ji d^>- $2 JL3j 

W W3^JLJ <-l-U 2 ilj 3 1 jl£- 4 JJM T Qj \ A ^-O 
L«£ t 3 >_^,LUJ j j»Vl 

L«S iL^jUjI j j) m'it I uV l» T ua- 1 Jt jJJ 

L yuu3 j -tuA £jj jj-a oLjoVt jl 

. sUjVI ^ 

(_2^H>.Li J^sJl Sju > M~V< 
j»j_i \ 0 * - jLaJl ^ j»j_j Y\ £pl£h 

^ rr«- jUiVi J* yv*. j*uiVt 

. iUuIiLjJl 



Y* t . u . r . ^ 0 





4_L.laJl ^ 0 U a 







tjljia 3 JuU J^>Jl *-ia fVU 

iJUJ 2 < itil <LlcLLu 3 Ljlj^ayA i^Ioo 



. yajj_i2It 2UUc »JlA j-L* 3 i jjjjLui 2 Lj!M3i 3_uJ j >%<it->tt *Lg2jl Jbu 

. dCijUa-S J_^3 4 i (n->mTl 2 iriJj-J t (tt>- jJl yfl ^<i~ in_1 ~\ 

. yJt 2 Lj$_L« 1I Jj2o :^j£jlJl ^Sl^SI ~X 

uLa>! uj tao }ta 1 ji > _ 7 a t_jytla ^yjlla Jajj Jjjyla jwc. : a j <t* «tl -t 

^yao Ma I <igtt-»a ji (juiaUJt JjvyJt oTl ySJl iIiLajy^ 



.‘iUjJuJi Ljljl^caJl 




ja*=- fa(n)jm 



t .5 Jjlj 

yamJ y_aj < Jj_4 y_a > % I J (ycca- JLt j_j U» Si t_£. 
^£1 i CJa^Ji (jitflj ^a Uu y2->- jlJi y«Ji jjuCu jLu>. Vi 
2LujJL*lt LglU wj £lx»- .2LuULJl La^lu L*yj£i 

dJLuij t SiJuLUJl jjLuj 1 4_iiya SiVj Alt \ 

.. (Vll^Slt <y» tjLcjj 

iUijLO* ^ ^(>3 (?) 



» (Dizygotic Twins) (2bsja^Jl 

SJl»> ylc ijjjj* o 1 3 t ^>o L 44 I 4 JS ( l»gjK jl _L>.t j ■ “ (j*a) jj" '-^JJ.* j>>>J S La ^ LU oJLao 

v (t - ro j£uO 202 ; 1ujL 4 A^lUib4 ^ ^JLUU* (JA u£ I 44 I 4 ^ Li.) lj^ 1>*4 QJLUUL2* (J^SLjULS 

«J 4 ^? L*^I ^JLAJLOMi 



» (Mnozygotic Twins) (5L^^l^^l^?)^UI«(^l>)(t-») 

Ig'i.a * J_>. JS *j;Uj> yfl (» tu2.il t^>>tS.l sUjIj 1 JL>.tj iSjjj* dLudSva 3JL»-tj 2 u2jjj /jj» jtUu 

.Sajtjyfl Lilrtir-itt ^xdd>- y3 L»L*j (i_> - f o J5Lu) SJl>-Ij 4.+ j.tli.4 1 ogiiaWn LuJuv j^SLi 

^a Lt>.|y>. Id^AAj (J.taa.TI |VUj ydLuuJl j»lyUlj c^jju^ .u>JLi U JjLSU ^jULuauiXa j»ly2Jl l_Li JLl jj Jiaj 

.CfVLaJt yksLJ 




r . n _ r e 



4_abdl Aj^jlilS 





- to) Jiw JiUla jj> ^\y (I To) JiLi 



: k_uuGVl Jtyalai 

L^uLtjj 4jLcii»t Ajjjjt j 5 ^y» Ig <1 '-»■*- tj jdJ < a ’iUaJjJ Jjiafl (AjJ 

^Ck»J I ^i$S3 J L«IIS I |Alu Sjv jJJ I (A->.J <_yfl l^Cjj J L*J |A— 1 4_U 5^7 1 ilL>. J*» J [ Jj^aJ ijJJbt dajjl j 

.(T-lJSJZ) 




iUVl Jlati(H) JSLi 






0 



Y . U - Y . Y 0 



4,‘n^.aM ^ jl U a 






if t ?T rA«T > 4_L*. i {y* 4-J^jV I 21lj| |AJJ lu> jjl jjud\j t-Jl I ?i .AT I ^ 2U$jVI <UlI jj ljjLso Cu^>I 

jl Lgjjjjl tjj ^cu/ - j L j.iia.U S j aaj^a j_tc tZiLki^j <_y3 IfrLcljjj ^ <U LQ^ a <^3 

>i.U j Cuuij i iLjjj^U |4^jUud ,_yfl I ^aJLIt ^3 L^la <J£ >~i iria^ - ^LlluVU 

St^j /ye. (jjJLsJI <Luv^j l _ T lc. L$jjJl 3 ,_y3 > fifiVil V pJuajja <j-u^ {y» <Ldi- T^o Ci* L>. SljjJl ji 

- l^uxflj <A>|_2 t 



^rlAaVl 



u^JL^J j iLuiUJI <LuaL>.j 4-ij^ U .aJ I iLul^pJI ^LwabU lH^-Ls ISj^alj bjjjt Jji ^ykstJ ^ 

Q 

SJLaJ (j» \ T * -) JuJLui JLJj-U SJL>. <_y3 ^LwaVt dALb j. iL>.L>JI CiSj L^la jLSSV I j l^j.lr Jal n>iTl 

£j _jjV I ^jiuu ijiajju ji LgjLauai Sl3j JUU ^^.1 *( intt ^uiOl j_y3 LAJL*j |»JI»iILuU < <LLu T * (_yjj <J^aJ 

jl^,a~,»iV DiU iA JlUj ^^3 |«^».LtLalj ■ I a~ v t ^UJi jAi i l_c£, L«£ . l^la SjjLLTt 

tZlljl yy>- ^y3 ALJIj^jJI ,JI. '< -w ^yfl ljjaJ (. £>?■-* J 1 iUj^la ljI j 'i ml fti^j l3j iu ^yi>. 

3 jiallS <Li14jl4 JJLu^j (Y) inTI ljI3 ^ (X) ^yju if»tl tjli jjSlaJ lu> 

^UuY iLuiLaJt <_ylc. il)lj*irt*itl JilLj Jjj .<tv> Jill j j . J jJl>l 4 ^yj^gS JL>iaJ 1 ^ <Ajj.au jt 1 

ji>i jlu Jjk - i£U3 JbtJj . t jjlSUiJl j jjLJVI ^LuV oljl jt ^Lol Jjvi ^ 

SjLuiV! <U L>. ^yfl l&j'irt'itt ^ JLSi 



vn 



r . u . r * ^ e 



4_abdl Aj^jlilS ^S- 



- jla£ - > 

. j-ctll I -Y 

* oljJUl -T 

.lj^5t4 I Ij»c^Jj_j_lu/VI L-cbfcla ^ JljJjaV! ^j^artS - 1 

^ ^Acul^t DLJJtj w - LJJ’l w »a^&3 -0 

. itLj->. ^ ajAj -*V 

.£ L Ul lj ^j->> u^sd* j JJ -jliSI ^yS ^LLa. I - V 

* AjGjSU (a yLc liSjJutllj j>j^ 3 cy^ ^UalaJ -A 

^ ,,,jCtl a ^l%"tl j Jjl^Vsl .tla pUI ^Utl J^4 jLjjJI jj^JU -<\ 

. t-UjI jl ji^ ^a-UL4 ^HaS (jas^ - \ Y 
^ S* w -YY 
- ,j_3^j J^-1^4 JjLco a Mai SJLAlAa - H 



y . u _ y . y o 



Vn^dM £_jUaa A£ j^u 



l-ijS La 3 Ua Jb«. I J <L^>- iLoaJjjJ I A_ti5 (Jiaj ^ jj I ^JLjJ t ■ t-> , - ^ 2 « - \ 
flat V -a (»$jY-\-£ f>* -ia AbiLu-i 

. ^LOJI jL^Jt ,Jj»l j L^a Jlaj ^ jJ I ^jLnIt it-idijIL* - Y 

j»$a r- Y - j j*$a Y - ^ j»$j -ia SlcLu -I 

.. A ■ L' a • t 1 uLa>l Ajl«if -jJL>a -V 

ta$Jla 3L*a Aataa - ^ fa»jJt - i 

l -j a^La 3Ua (ja^-p»Vl > ?i<ri*<tt -i_i 

<_)<aJ£jjJt vaJL>i_) t fja AY 3j-*-buJ i ■"' ■'t->tl 3 jj j AJJLJl 31 -Lb. -1 

ijU i\a j.uuC (^a - I_l ,~. ^Utl IJLJ Jji jj-jQf t fjjJI ^yS - t 

tit -t»t l (JU jJi ^lAJI f 3-J I -J ta -t-tl 4 L^Ajl {jja ^u/LUl f^Jt ~g- 

Juu (j^Sb (^>._pl AjLLaJ ^a A-Laaiwjl A-bjj-J I -0 

> -it .^-^-Vl Juu flat V -£ I— jl tr-l-L. Vl JjU -Lkl IJ - i 

. .1 .^.LV | LLaj (aLcLu/ A -J ■ tl ,^iLV I jL*Jflat£-ia 

: (j- 4 LH FSH - Y 

A_c«LiLJt 3-blt -J fa»jJI AjLLaJ - £ J.3 irrVt (0.m-->J t -U tiSljLV A * — «jj 3» -I 

LH u>*>* i_fljUaj b- 4 -V 

J ei lr-> V I (t) Uljjt 3-4-> -£ jj-bj-Li} I - 1 

A. _ a- C J I .SJLiJI ^jj -J ta1^>. A * **- jaA -ta 

j_cc ^Jl j»VI f.5 J)_4 J(Vmj L^JU .slj-^JY (j_cJ ^j-4 (Y) Y^ 

* tjaaJI fjlft bib>--i aLajj-bll — ■>. I - i-) jj£jJL>- -I 

^ouuSVl -j A_LLc*> Y I (jala^-Yl -b 

. L^L».I JLi « lab ^jjjb Lg ji S b a V AjV ^jt jb. JaMtj j^a Vf (ji-utj jjt «^t-t...*«V ( Y ) 

. * -g'j.* "Aa^bl JLv^J J (j - >~>><_t-><i<a (^btjLuJI - I 

. I »gj-U <La -Ls-^-i Vj J'*' - t-> 

. I _ ) i~ 1 it-|L>. brHjbjJt 

- <bbL>- iLuloJt _j A><t>»a 3 jLuJ I - J 

. 3Lubll j bcb LL J jVl SjLuJl - _a 

t JL* j>3y ^ jJ I ( ^ ^ 1 1 jV . I ljjJl>- £y* _x 9 $ui <bib Jbu I j*>^! 'lUj f T ) 

- 

.U^uj Aa _ lv^j j jyi>!>i^i (jajjbjJl - l 

. Aa^tc. ll>.j 3 Vj 

. bynt-iij* b;UjL<jji 

. A_cbL>. A-oblt j A •>■ j •>■ fr~> (jJ jVl SjLuJt -j 
.A>tj->tn-) A_uQJI j A_daL>- ^ jVl SjUsJl - b> 
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x £y* V^jg* 

j»LajVi l^jll j.k ml ^j3\ LjULcJl - 1 

LAj&jJ Ud ,_L>-_Lj V J^-Lj ' 1.4 - LJ 

$ (jlm LuJ t t 

0") ("0 i (V) (*j9j g ^taAl La -£ 

J ^>- $jt ( \ IfLij jjJaai\ jjlS I jl LjJLSO liLa -J 
SliLgJj? in •>J I 

$( \ ) j iauJI (Jl iaumi\ 4J L>- LjJl>o liLa-.& 
x^LtJa^ ~^A t(jM 

j»l2jVt LfcjJl jjuu3 ^ylJI LjLLcJt - I 
2U$JLaJI gjtjt^pJI (jj $S3 J^-I^a-Lj 
(V) |*j9jj("0 biL»J( ^x» At -£ 

£4 ^J_Lall LJuS^J flMJjJlj jtiij -J 

LjtjLuJI ibbS 

: JjLd^Jl ^4 O^jg/ 

l»l2jVl l^-JI ^yLj CiljLult -I 
( 1 ) iO ) (»5j j) irv»T ) 4; q .» 1 Lc-i_J 
5 ljLuxLVI 4jtgf u J aj -£ 
Sjji aUii (V) (4^j s L)J l>J 1 Ljl^uLUt La - 4 

% _- '*.;**- Tl 

(T) ^ 1 * A tl *1^*1 ^jx» Ajj < ^tl ,^ c ." ..,t i * <» j A » I jt a - *■ 

5tiLgJ^S ZjJ& 

x ^jLi \jg/ 

JaLift j_S!s (j-3 obj-LoJI LjLji $-~-><-l * j^SLj - \ 

(JujAj ^jjILcgJI jal JiVI i 
. j_yjjL>Jl ljLp»l \j~l>*jjuullu V I L>Jj -Y 

(jfl jJljUJI <j_e Ij-L.u^Ji jjlsLUI * -V 

. ljU^ m nT I 

.^j^ta ^ jt^gjsVl ^yLi -1 

. jlajVl ^jJajba (jlt qj$_o. <L JiLbj -0 

. <LaLug>II <Lc.^ . q->i . qJ I <Lp ^L) AjV t 3 Ijj -1 

. JjIaHj 4-uiLaiJ aUjJcgJt Jgbtli -V 

. oLaaj^jJl oL^LI gLL>t (j’jJLaJ I _t->,,.jti '2 «t->'At i j j <LcaAt -A 

.(_>g»L^»Vt bjL>o V ^LU j jgj w L4^»Jl ^a jjljJt it>t t ^ m>»ll J g iiij - ^ 

. 4I_UlLi <LjjJLo 1I Ljljt^xsJl jjS3 Jjl <_»! in-LVI LijJLsJ iia^~ »i_> - \ * 

. 4 t uLo>{ woJ LjJLc fr< irtJJ jJ I jl JLv (H L» iAi~ J - \ \ 

.Lj b jJLgYt (4 iu>iTI ^jLi» tjLLuoa^Jl - ^ Y 



t . u - r . ^ o 



4jjiaJ) J_jUag» A£ j*Lu 




S iLoVl LjVbtJl ^ lj JbeJ liU 

. ' £y» LJ ' (~>T I JifllrlVt (4 ll>>lTl JJ^jCa- \ 

. jUiVI (4 -n^Jt (J^li ju, lr~»*>ltl JJaVJ -T 

. JL^Ij Cc3j i_ya jujjJU jjUl^pO j jl iriJJJ lj! irv^l -r 

a l>" 

i j»Lui2jVl j ^jjILtaJl |»LuLdjVt -I 
jJuJt SjjjS ljLu (^a CiLtill j ljLuII -lj 

aLi^Vl %.>»moV t -j> 

FSH LH j^4jA -jb 

|4JljjII J 'AiiUtUJI - J 

ljr 2 L LLLUL>. V iLctJl LjLol&l L pk XJ jZliSuJ 

it^jU>- 

. IgJU a \ ,,.Vt ^JU \j»j SjLuiJI oi igJ ^lt->.x««t< La- I 

. .“’l .I .AUtl /j-u lAjluujl uuu U - i_» 

: I ogla Uj? U-4> J-uca&II Jbbfej 

t (4 -u 

• cjtjLuJi - i 

jl Ci li Lg^jj jjlsaIu a.C , $ SjjlJI jjSXi ■ a X _ i_t 

% Lji j 

9 0 jAJJI jiLi (tj lit uJL>o liU -->- 
5 i i in*>il f!»J j SjabJJl i~i->»St lil uJm liU -i 
S Li^Luas jjJU ^Lj jLa-j jjlc J .-i-w'i , — a 

J^yJl L£^ <j3 * ^ Y<_^ 

J''- ' u3l ja>* '^1'— 1 J-A- _ \ 

"iaaJJjJI JJ90J e3l jJ*. ^I'-aJj->- jL»idjl - T 
2UjjS^Jl 2UjjLiri GLi«aJI jjgJa -T 
(4^jll 2GLLaJ Jajjj jJaJjjjl! 1 

! ^4 ^SLl l« \ Xfjn 

■ .1 ,^^Vi - jL^iVl - I Jjl^ltl -^jljliJI SjjJ 

aLiilSUt 3 j- 4^I ^LaJkjVl - jJu^j V I (4 iu>»H - 

%Lm9J \ t ( jai 

^ySvJ u>Lu 




Y . n - Y . ^ 0 












2 U*J I oLulSIl J* 2 ^LUJl 



2 ^ {_} .iOl JUaJl j j Sj {jl ‘J I AA Ajlgj 

ItLpslI ljLuISCH 1 ^ 1 Lc»A tj Ac, LL»I I GJjjuj ■ 

Ajua-tSlqil A£.UUJIj A-uLuIalt Ac.L'u*jl J^ULi ■ 
ljGLJII JlLc. ^ >*JI ljLuxu« ■ 

ljLuJI J^jju ■ luS £jJoj ■ 

ljLlUI A -ob^-iS ^-uJt A .cLi»Jtj A-u-tSjUl I Ac L L»1 1 uSjjuj ■ 

jLojVl ^ ^^f.^ttjl^tl ljGjSU ^iJbeJ ■ 
JUjV I Jb wb^Ui^Ul *l^cVt Ji jjili ■ 
Aj^lli^dlt L^sbJI £J^jl ^tJbeJ ■ 
l^l»C 3 jlai 5 ^ 1 >A»Tl ^Im-vVl wjjJUJ ■ 



WLuuulall AcLUJl JjLu/j jjiuu .S JbtJ ■ 
rtlc ^y 3 j*i Vtufl ^ <tUlsJl jAmj ■ 











:Aa, \rt4tl 



— ) ' (_jjl^4 VI uLuU 4L4 jjC*£44 £34 4 I344 ^.4 U«4 . JLjt ^ I 3 Lyv i j*ajJLXl 

tjjljijllj tj-ilj^Jl J-U j-l£. jjLua4 jl LjLi/j^jjJlj Lj^jjSLJl j tI>U^t-<rtU j <Lul 3-4>J I ljLJjVIj 

j^taj <Lt>Jl GLulSjJl *1 34 1 ^4 ,JS jjla ,JjUt4Jl 'il^-.j-».-'TI 3Cuatl jaaLLc J^C!j»lj iLutuilaJI 
JTaT (*341.^1 jlj^tj 4j>4aft ^JajjLi ijjiS\ ^-uJlj ljUIVI jlLi Jv4 3 .4 LiLJl J»l j^4 A<aa‘> glajJl LjUJi 

.(_jj^u ji >>.vi 

LjCuLSjJI 3 jlA <UJI i_ui>3 _La2 I jj jUaj-i (jj» LgjLo. 3_V^jU J4 (4JI.J ■AjJsJl ljUjISUI Jlj I Zx $3 

U& &jia 3 \ aZUb JSjjoj l <La. Cj j4.4J I j-LiJ I i—iaJLut <L^>- 1 3^J l&j^cuu | 4 aJ ^^JaJl a jXA,<Luij .4 <L<x.L 3.3 3 >^* 

. The immune system ^iwtji^Jb 

ajJL&A jl .(jjlj^Vb IjULoVl <L4jLi4 v _ 7 i<i (4 «4>Jl 5 jJL 3 L^jLi Immunity jjLcLUll -kajau <j£-*a {Jjllu L44 

lZ>t j j 1114 J 3->- J J_t4 J^C>. Jyj ^LTi jlS «I_34U ol I I 1(14 <L4jLo4 (^yCLujJt jlg->tt JMj. J 34 (4 Ill~>it1 

4 l ..’t.jT I 3 4_lJ ' ^Lui^Vl 3 Ljt * ( n>4 <L4 ^ 4 1^4 3 ! ^>J ' (4 m->» 

jjlSjJl (44u<v Iglj^-a jJlc. 

SLcUaij innate immunity a^g^ii ji Uu^iaiJi 2Lc.Li4Jt U a> ^Uai (pj ^LUJi J^j 
jUcLUJt jUHiCJi Acquired immunity or adaptive immunity. 2u2u£tfi ji wuadsuii 

^L>uJ iLuiJSbJt <L^Ll4JI 4 1 3 V <LuuLu/I <Ljjlaj)l <L^Ll 4JI jt jl I ■» g - jj> J ^j^LuiJu j jjLujjj j jiW*j 

. <Ujj^4JI Lb LSjJ I ^4 j4LsCLtLl (4 iii^lt Jt4 uuJ Jajl jCjJI 1 JLij ,^u>u4 w . . 1 ^ t T ' 3 



AY* t . u . r 0 



Vn^aM ^ J U a 



tjLull ^ 

- 1 w , oLluiI ^lil ljLi Ll3JI i-\.'lC _j ^-*jJ ' s 1 *1 ‘ * “ iA ^ 1U> jC aj 

. jit diLuj^j^Jl j Ljj^SUIj CiLj^Iajll j Ciij i'WI j diljt j* t> - \ 

«. LJt Sab} jt SjblJJl 2l_JlaJl SjljL>Jt LgJU : ’. jj C i_3£j2alt -Y 

.jdl........<L4J^WII Jr^- 2b^!Ul j aLbt jliJI jjisUjJt 

Jj»LsuiJl j_i£. _*«-■— T| . *j. .^.t i j dil JLutftJlj ataLuJt S^ioVl j Jli-jJl J-U :<b>LujJt -T 

aLtaj ^ I yl iriaTI JjauHi j Lilli AjLwLaj 

' ' . , ___. f . 

La-Lo i 3j_jla3» lg*ir t iii *>_i jt diLuJI SLoo Jia 2JJ b tjtjjbl JjVt <_laLsJl t-t i mjLa LJLi 

i 4 I H>tl JJ^la£ Col£ L)l^ l * > (uJ I l^Mi 1 (Ulalt ^ ^JUULUjJS l \^- l M> *1 J 

.ljLuJU iUjla i)jS3 JlS lU LJ I 

: Plant immunity GLutl ^^LUll 3^ 

(IlLJVl jL»«jl JjVtt ^uLijla J Ml>- (Jl# u*aj . *U % i i matt CiLulSUl Jjo Ifrm-flj dibLUJt <^*90 
Jjjla ja (jililij Structural immunity 5 lu_i£ jJJt a^LUlb ^jju u^a l^sxu-i u^St^j J5U- 
i jlajj Biochemical immunity^u^j^t iic.Lulb Js jju u^a ‘iLbU-wS ai>« ji^aV i!ibL>«iuii 

£y» dibLUJl aUlajj AaLaJv i _ T b. J^jLi (JjLmj li), >•>»" mJj la^Ja J a*~ mj <j * jla jLanj^U diLUJl iluAV 
ljOLlUI iio> jl 3 La. U jva ij I ^ lL-xJ t <Lajla^> la£j SjbaJt oLulaVI ljI JLul* JU-xTml (JiU 

jjbljLabll 2 l«jQ4 lLoLu ljV Ull ^Hulj 4 < lUiLUJLi i_ajju la^a <LuLU)I jj^lj-aVt <LajL^a 

~~ b' oSLqjj .SLpij^n iLu jlI^! i j»t ji breeding iLu luii j^Isl ^ tj 

i^jjl ljLuJI j^a jl^9» Jib* ^ -t^T' a SjajjlaJj 1 ' SjIsl 2LjL«»JI l ^*‘i“‘*" 

(_y3 2 Ll&jVI JjL3j 

: Structural immunity A-laJSjILJI ^c.U<JI j Vj( 

l ^c. 3jLl£ LT iij.AjL>-t Ju ajlitiTlt j ljUJUI ^ I J Ajuoj^3\ (III < < mail £_iaJ JjVl ^LajJl Ja> JiaJ 

t La^ i>-LC jj (J a m3 t 

. diLuJI ^ 3 a ^_>- ^a wL^Lla (JiLuj - 

.2bL^yU AjI> I mlS ^jaSHi 4, kc LLa ^Li Lw ^ - 



Y • ^ 1 _ Y » ^ 6 4^1slS 1 Ajjjlim f UsaV) 





: LjLclft 4jxLlalt tJjLa^H (I) 

iLjLull ^1 AuJ <4_J>»jlifc}l WloVl - \ 

V jjJCiJUj .* L«J I Ig-tlc jii" aj y& <> iti SLSulaJ c ,Vv«~i~i JLSj iLajliiftJt ^ J jVl LUatl JajL>> <J 1 G 

J 4>o L*» Gt I V I jt Gt j. _m»>Tt <L«jYl jjuSLijI . Lij-uS-d I GLjjJaiiJl jXit 2L>JLuaJl SliLtutl j3l juj 

. ^G 1 ^4 V Lj icLi Lua V 1 jtajis 3*2-1 GLI juj Glil , j r L>’ w - iy* LgJSl j\ * L*tl yj o jj J 

jtJbefl -r 

<j® LuLu/t luSjGj Sj.uti.tl iLuaLi. a Lj^ISGJ jtJLsJI Jj-aJ 

. <L3I jGGt <LGj 4 ^ 1 t GLbLSItl j^ic. i—ULua-j Lilua GbLJO L 44 jGGJtl GuuSjJ Gtal»J JLaJj jjljlmtl 

i4*d»j^4l t ljQjIS^Lj AjIteIliuIS 4j?bjG 1I 4»uuSj^ll 4_t£.LLalf L a<jl I (lj) 

GG ijju jiaLutt jjju ^ juiLflti jjSij :Phellem(cork) formation J^j^Sg . > 

j I —njjSttl ^ 3 1 * JajSifit jt jLjjtt £♦». jl GU.u. J I ^ GUilt Gat G o 3 J-»-G! jt ^t-tSlt 

. GIGUJ jjtSJI ^i«j I Gaj 1 jt j T u>J t j jLGVl ijJuuJ 

uiiinti jjuj a^ij Uuj saiij^'j^j :Formation of Tyloses LjjjjLcttl JjjSg .Y 

jl^jl ^^jju <L>«i i i jjSGS (jyAj . jSJitl jj» Lgls-G jlU -3 j t -loGJt ~»l t-uuaat SjjLavitl iLt^iiuijLJI 

3 j 3 -SM c I ji>- ¥ 1 ^ytl GLuLSUl aJL* JJy>Lj fj-uu GG * GLulSJI £y» jjJtU jt ^a21t ^gLcjJI 

.GUitl 

t^tl Sj ur c _j>>o suLumIi GOUitt jjGS Deposition of Gums ^»Laf t lj-uu j3 . Y 

. GLLJI J^.lj GbjjSLujJt jGG ^jUaV( £mo!ja 

ii^Gn gi jGbti jGju GjljG : Cellular immune structures lLlcUl 4 l-ujSi jj . t 

: i j JJlU ujLuJI 

I JyJ IS1U ^xu LuJ t cLul 5^m it t UAJJ 5^m itt £yA - 

* uilCJ <11 I L*4 

. ^ -c l ^ <ULoxjf JJLc. L^^jb ljLxIII JJJJl <LlbL>>l - 



Ad 

L 



Y . U - Y ^ 0 



4 n tall jLku> A£ jGu 



ljLlUI Jluij kito. : <bcu/L.gJglL) 1 U3-jl 1 tl ^tt ^.Uu-Jl Jy4 J| .0 

I JyjlSlJ 1 Jy4 LjLdtt <J ^LJLjj A.^4.LluJ I <Lc^fcLojl I L^Jl 4 JyjlSU! jlm ul ^ U-J A-^luxJ) 

♦ i-jl (^gtt grjmUJ LJ^J 

: Biochemical immunity ^LuLc^^^^l^LUJt » LuLi 

t ijJLUl iLtcU^fl ljLJV I j - '-^"~i j 

ljLlUI Ljl^la^ laAJuj ljjjSLuJI dJjJLi ^ylll Receptors G^LZLu^JI - > 

CibLUll Jlj^j La^jSjJ ji VI zIjjjj Jlx iu l.oa.»t I j Wlajtintt ljOLUII Jla»^J —tL*£j^Jl ->_Li> 

.iIiLlUI (jS <Cj I SLaLmII jlg^v JM - ,.j tjUSj^ll l£1Lj iLdolajj . <L) Lo V I i 

Antimicrobial chemicals 4JLc3Jdl CAJulSLtf 5.aLA* <LuLumS ilj* -T 

ijjS3 ji Ul ijLSj^Ji a jl& j ,<iui>^<«JI diLulSJl Lgj j»jl2j SLuLujjS oLS^jlj^U ljLjLlUI ^jAxj 

t tjUSj^JI j!l±i . lg'ij^S3 ^1 SjLaVI jl AjLoVI Ljj-Lx Jjj ljLUII ^bai 3 j^x^4 

ji Lj^uSUI ,yi4 iUaj^aJl — >l_ul£JI ~4u»\jjj cjUSj^ jt Juj^S JjV ^ m t?tt _ 

<L*jv 1^4 -Lie jSI j ‘4 4 jlmtl IjGLcilt *)Lua\ JLv ^ jV dll£ jriiMj L&^*J ila L aJ 

• ( JyJ ISU 1 A\ruu I LJ LLU I 

^UxVi ajLi_j( Non-protein amino acids) ^UJLu^j_Jl j - l £. ^ Ld-cat ^Lul - 

<ULui AjjL^S CiLSj^t J a iti'i j LjUJill iujalj il^«S J^jlj Ig'iCT j ljLuII Zi LLujj-Jl *l_u ^ Jlj V 

.Cephalosporin ^ Jl ^jJUumJi j Canavanine <j^lji£H i£ai»i j <2ui >wi tbLuisaj 
Antimicrobial proteins iHa-jjadN ljUuISLU 3.sLa* idLLujj_>-Y 

<L>LoVl tLx- C u L^a. Lijl >">•*»" — j jjSJ j CiLwJLi ^Lol {jS3 (td ljLLu ^L uL> ljOLuII ja«j j»^Sj 

ULp-lj GLUil wLaLu j-l£- CjLiSjj* L^f 3^*0 j —iLul^Jl lAjj-aj 1 j»j^uJl ^4 J^Uuj 4 jl& j 

4jls> |»>dj .(Detoxifying enzymes ) WJi ^jj iIiLujjb ^ ijju CiUjjjVi ^ GGLdJi ^Uj 

♦ j4<n i‘\j t ljOjISII! iAjjJu I ^4 JeLiulLj 

Inducible post-infection 2uLs>Vt jlsu GLcdl JjJju - 1 

. 3 JljjLv AjL^I ^ 5 1 I g "■?■*« (j^xj <ULoVl JLxj l^jLclaj wLj^j j JjJjlu ljGLuII j^uli ;»^2j 



An 
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LsisJi Aj^jiiii 



' 



jLuiVI^Slc. 




Human immune system ^LajVI ^LUJI 

1 i ' ajtj— >•! via UjJ V J\ j3U2» jl^*. >4 

jl j LaS iLJLciU "iu&tjjJu . j — >j 

« L>ijl JlSj^lU #tj^>.t JlT I jl 

3jj --*.' .j’'** ‘** 'g 1 ^**.* J 4 (jjlaHjj J^LdHj IglSitj io>tTI 
3Jl**j iLuLcSajlt 2_o»Lcll ^4 j-tluu I Jl£Jj .iL^Lcib jJicuUJU 
«. 1 ..-•■■ --V I ^LUll jl$>Jt -I , -U (jjlajj 3 Jl ■*- i j 

GLi^SLaJI (jAj iUjLicuill /via >4 JLxJ LgjV ^Ujliuilt 

: v^bU Jii IjjSU |«4l .^jLd^dil jl^»>U j-tu.vjjJ I 

oLJ>J ^tuJ! jlpJI ( \ ) JiLi 

Lymphoid organs : Vjl 




J . I J^Uj j jLi-aJ (4UJ La^iU I «. t /ArV t alLfc 




: £ LAc V I d JL& ^j-4 

ji-b jl^jj^ucJ^aj Bone marrow fUaaJlgTsej -I 

^jiuual Ij <JiU ~iL-».t-v,..*TI 

3 UuJIj Jk>idlt ’^bjiaJI j*UajJl . *70 1 j 

f I , 1 1 1 J ffcjL_n Lj^l3» ^Uut ,Jj^UdC«ll >Ai ‘ 1 ,J.«tlj 

.j»ait 1 * .wj 

iu^iJ! j33 s Thymus gland SjJdt -lj 

t u><J^ j>a3j j^ 1 ^ <iag > 31j>j l - vldit iLutj^ll 



4y>L ^4y j| S JJsjl (T) 



(jii 2 Lja,3l>ji SujLfl^aii UMiJt Thymosin 

. ^tuLuij^jui 1 3 jiaii j aanwt i^t ^t L4 J^l«j j T 3lu licit b^i>ji 




AV 
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^ jlha a£ j*iu 





JLJJI 



j. jin* (jjLa+ji j)iAr SjLlc » spleen _ jv 

^ ^JLfl ^-^>-1 j i JLJI ^luxxA ^c. JUj-J V 

c-ut U j .(V J51u) uiujoo jjiuVt ^jJLsJl t_uloJt 

^y> j-uSHI (jJa (£jloo otp» (AuO-Jl AaLU tjjJ 

Li ^L>ii ' ^ c La.uJ I Lj ^L>- 

(AmoJl au^ajA L» JS Jj>LaL!L> Sj-uSJI A-c<ulLJ I 

*LjJlwj>' Lj ^ 13 * ^ I A_o^a ^ La* ! j ' o Li jjSLla CulS *t^u 



JbJaJl (r) JiLi 

l _ 7 J ' l^iLLajj A*i gT t j*AJI oLj^ 5«£ ( A-L^u-a ) iLa^A 

Lj^L»J| m 3 « 1 -Lj ' Lj^Lj. ijjl>^ Ajl Lt£ i (adi->»tt Lg-U < jnl->i~ijT 2 LaIjVI LgjbjSU 

jA gLaaJl A 444 _jLLj 3 jLLmJi ,=>1 ul-vVLi i_fljju j»JLll <La L». oLLuj^j fjjis Aj^1a4aL)I 




.oLuJjJAjtj jAAlljoJI _Uj (4 m>J I 

JiLjiaj jjL^a^ajdo jULaLia-J L'Ljaa laA : Olisils ^Ljy^Al) 

UJ^£ ft -M -w jl LJjjSLy> jLjj^JJI ,U5~n .ftoJI <j-« ^JoJt 

C7 lc Ja*j liULUj 1 ftui>«tt ^_yJ I Atj^o j_UJ j jl J^.ju 

.( 1 ^LSLj ) ft.mj > Jt Aj l 4 * 

Wtiji cy s j&a 3 jLa tPeyer’s patches 

^ylaLiuJI «. l hi - it I jjmjl . U jaj ji jlaJ JSLu ^jJa gftOuU ^Lilt AjjlflAJ. i l I 



oL-jJdl(i) L£jl 

' . A3 j j )flL4 ^yaA ^llalCtl it I f I.-.VI -jA ^l^„.tl f J -«.lt ^jt-. I ..tt 

J^JU ^^LJI jj»bLT 2bjWt AAjaJLh A.oJl LjLLjLSIII JUa iLu^LUJl WLjIaouVI ^a tjjJ i-utlj Ig -L SJ 

. c bwVt 

.GbjijiLM ji SjLb (> lJu^* iu^Oj :Lymphatic nodes wu^Ua^Ul jluJI -j 



JLvIjjJ j .(JjJLAjt (jiajj* i£l Aj ,_^a JLaLuJ ( AjjUujifl LjM>JI ) f,Luajul\ j»JLlt Lj^La- j 

^.U.'V, Coo) (AuoJl slJo.i ^ 3 Jjj»- ^»J t Aj j La.a J . l J I iUui jV I AS3ui> J jla 1 _ 5 1 a AjjLi<Miri >3nTl 

(jj/ij (jo Lg.^->«->- !uj i(...iLtL>.taJI (ftjioJl c LtAtf i JwJ ljjoJLjj ..\>>atl njjjJI ^jjlo> 



jLu LJ I Ajjlrt4jltt LjMoJLi ^^ILLo o^o> 1 (Jo»l All o£oaS\ p iu3Lij . 3j_ouo^l J^aTI SjJuj 

j »Uaa»_j (vbtjo* L44 > 3«ijltl ^jaIoo ^^LLT I Lw^LLL^J I Lj^LiJtj i T 3_ulLLf( U^LiJtj 1 B 

Ajolib j Aavu. jjt3 A>.ia~)V I Jy* LgjJI > ?r<ijlt1 JaU SUjIaajI Aja^I 3 Ja AjjlA4 y J 3 Jlac JSLj J . Lj^Lj»Jl 



r . u - r . ) © 







Cii « < ujjq {jj* ^Ijlj L»» 





^jli*Jlil oJji*JI (l) Jiw 4jjU u-d tl 4-usjVlj A-aaJI (o)JiLi 

Lymphocytes wb^lli^dll b^tsstl sLulb 

J c l U~y a it t j*JLll V* V * - Y ' t ^_>- <J5Liuj 

i>*>.Vl j»Ua*JI £lio ^3 aLjj t a 4jtt I JjMav fjjSSJj 

jj£ l^ji . <Lc^Lc4 SjJLS 3U( A_lt JlJ I (jfl Lg) ijjS3 Vj 

L&jbu J_5^wutf gl^irVI ^ >jUj j %jUr 

j»JLfl ^ jjJj <ybj -(^) aU^LU 3 jJL3 iZili Li^li. (jll 

IgjLJI (JjLtuIla (A.iu-'v ji ljjjSLaa j\ ,\-c. 

tZ>bjj£Li«}|jjj^ Jyi ,<uuj>J I ^nlWit iLtc.LUJl j S_ttLfljLll 
A_i3 jLuujVIj ^lS3Jlj t j JjLso ^"J t <U3>^4aJl 

. aLcv j).uuiir I A_)^j_>Jt Ajuliaj J .U-. 1 ; A A~)>»iu*ll t-Uj^iJ j 




Ajj b gbJI LvbsJI y ° '_f ,*«J *.^1 a^j (v) , LSb, 

'■' " : {jA (*JLll (^3 <Ljjl3<_iUl Lj^ljJI qA g.1^1 LLv^Jj 

. 3am tj ^ri in~t a_j 3 L&j^j J <iCi m'i j |»UajJI f L>o <^3 l^ijl ini fvu iB — Cells A_oLdl b^lfeJ I ~ I 

(* j.2.1^ ■ i ^3T I jl LjjuSLJI JiU) |4.m»Jl 2Lu^a& At y> j\ LjijjjSUa ^cl Lr lsz ^jjlIIII ,_yA Iglad'ijj 

.Aj-cajCu Antibodies aj 3aLa« ^jJuj l-ujJJi (tn>>it t jlx 

aLuu^^uulM SJLsJt ^3 griA'il j .AUjLiajllI */.A * ^1 JYT m'i lT— Cells aLoLJI b^bsll ~k— > 

! At Ijji 3 JU1 ^yJI JjLmj lil_c». 



t ♦ U - T » ^ o 



4,‘nA aM ^ jl U a 



3l£OJi ijM jJi jj* ^ t i : (Helper T- cells Tjj)3jIaLu^|2LjjIIB -\ 

. 3 2 L^J t j»Lui^Vl ^LuV A-jjLJ! JJl>% j J& j IjI WuoIj ^LuiU j 

SLu^t b^LiJt ,**.1*3 * (Cytotoxic T-cells T^) (Ai3l21t $\) iULoJl 2LuQJl bMs&ll -T 

Lj ^La^Vlj ^LuLLa^-ujJ I ! ($jv L^J lIco* 

2uUiu/Vt 2 L>. Ji pU-.- : (Suppressor T-cells Tg) ^ aejl&t jt 2 U ,^t n t< 2 ^M"t< b^beJl -T 

<jjtS3l f t LajaJ 1 Ajlj B ibb LJ I j X <LuQJt b51»Jl Jaa ^a 53 ji J* <~"_j * *jlt-^iti a>JJ i-jALbJt 

'iujU^aji u^jt ^ y. \ > -o jsbb ^Natural killer cells -.>. 

.(A JSau) ftUasdt gLib ^ l^auajj L*»l3ul ftAlj .pAlL) 
ft m->tt b^ls. 2L«*»L*4 <^1 a 3 j Ait I L*t bibJt oJlAj 
gw4 t*bA ( _ r 4*isj j A_u lb^.mt 1 b^bJl j Aj 1 

. Alj Litl bMiJI ajj3> Lfcjjb3 bUAjjl JM*. 

.* aLaaaJI *-U '' b^t^» :LlHj 

j-u^b>jt biliblj Basophils 2bAALin bilibl <^4 
JSJ;) ^Neutrophils 2 Lbbaji UiiiJtj Eosinophils 

Sj^UaJI 33 b - A >Jt ijj3 J gv4 1*1 jj J-o-bJt ftlbj (^ 

'A^vboJt 2 l3»jaaJI 33LbL£JI b51>. *~ j~ *" ^ jjiijOj jjAj pjaj oLiaoJI aAAj .j.g-^ott Cob L*l>-l aj 
i£$AjJI Luai) irrv. i^jAaJt jflLSb <^*fl Alt At 3 I 33LuL£ll (ftb»Aj £iCbl) A aJ tU l*jLS3»bj . ft.La--p.lt 

3 Aa CiLaLu 3 Aa ij-Li ^jl jJ3 lj 1 mj Sj-uaja SjCAf Ajj^j At ! SjjaILj <Lj i ‘3 j .33bL*31Vt j 2Uj — C S a TI 

(jJI J_$*b3j iLujbtfl fbo .^1 >*Jb (jUt Monocytes 3bLo._$ b5L»Jl SbbhVb < 11 * .fbt 

.iLojaJI 33 Lo LSI I ft^'il'i lAjjJU (jUI j . A»-L>Jl aIa A-i.»at U b^Li. 




aaaJs aJjVS iA>- (A) J-Sw 




tlvijjl ^»l!l 1 j^>- ^1 jjl (^) 




r . u'_ t 0 



4_al*Jl Aj^jIaIS 




tMacrophages 5 ^Lc^aLJI b^GeJt butj 

LgJLaj 

(TWd : 2GjQJl Sj-u&l A-coJtL J I U^lisJt - \ 
,_yfc_j A_b ^r j .» U I i_mu. <La CL 3xa c Lo-ub 

(^1 ^L^LIV 5_i^LU (<> in-»iTl ^•>i in'll ("tA.n jl>»I^3j 
. Lg-uJ Uj^} b JLs- I ^Ib l_U^£ (OIII*^ 

ji SjljJLJl S^-l^SLN LjUs^N -Y 

j»l — ^u-tl <jJb t$3 ij^-S <_,!! A2Lb»£fb i iUl^eJt 
(«_j i _ ;r 3Ji ibU^jU^Ji (_)^>ij L^jla 2 ^_.^»ti >». I Vi 
ig- ibjjJJI j»LuuvVl_j Cl b ijjSuLti I JvC. Lg-t g->> 
JJLill (jS 3.1J->-^4Jl 3 inin^" qt I A-u: b-qjl b^LiJJ 
J bc LLqllj iLttboJl bbjljjl i-u. U ) lbua» ilujl 3b ctLLq}l b5L3Jt jjLAj i|»ajJI 3 ^.ut'i'iq.Tl Aujlnqiltt 
La LgJ Jg,->.,Tq ,(<i m->itl ^1 AL».I All objtji b^ l j 3 LljjJJI j»L*t>.VI jui iLjSlj ilfUjisw Jj^avJI JLslj 
. Lgjta Jj>L*Luu*i t^jJI Ab LAI l LiibJl gjj j 3 jI tAqtl j»Lu»Vt <JLLa AuA.L2j (JjLuij b- 4 Lg-u.ii Lb 

iS JL^l<u»tl ^-ULj^aSul'l .StjujJt 'Luuiji-i. 

:^b La Lg-La jS _G .3j-uS u&j i^cLLall jLu>At 3L — 1 1 Ljbl V I JLC. Lub _a ^jLsuj 

j»jji j4 aSjjH^aii lu.<ijlLJi wl^luji biLiJi jai>c. iChemokines LjLLjS^tS^I -I 

<-> imqtl L-jjj^-LqJljl itiTil j ^pLSLj b- 4 jl>LL! 'Llo^jjLTI ^Lui^VIjI ibbjjiLuJl jl».I^j tJs^a ^sb 3^-uS jIAaLj 

-l>A>qAJ 

^Lun j4>Ji Lj^Li. b*> Jajj ji jUaji sijLs j^slj : Interleukins CjLLjS^J >H jVl -lj 

jL^>Jl 3 jLcLul 4 aLabsVb o VI (» m,->.tl b^L>- _j ^yALLaJl jLg^JI b^J b-H*"' Agi>. j-aj Aii. U bq.qJ I 

. A_lc.L2jJ I AXdubj «ljl ^3 u^ULaJl 

uLLa^jj}! ja aLcjuLta : Complements U^USUll ji uImxUI 4lml iii 

bubo LgJ 5 J Luia J I j»Lu^Vl JaLujI JUJ j»JLlLj Lj Lj j jibaJ I j - caJ U J ,»^3 j iIiLajJjVlj 

Lga^Hl (jS aUkuJl j»jiJl Lj^iL>. JjULLa ^ L^ L *>J Lg3 Li^lLs^a ^jljlj Ij 1la Sj^j^-^oJI ibLLu>biajVI 

. Ig jlr (_, i A33 j 

ajjLiauUi bMibi Lg^bjj iLLLJ jj_ji ^ ^ijji 3 jlc ^ SjLlc : Interferon - j 

■3 n->in : H~a^-<^ .ibbaj^taJb AjI inqtl aLsaubVl b^L>._j 3 ^^uuSUt '3 -ujjlLJI b^bblj ^IxuuLaJl T iLbUIl 




Y . U - Y » ^ o 



AJjXaSI jLLu> a£ jbu 



uu j jjitJ U ‘ -> — j iLjlingtl Lj^L»iAJ SjjLsmJI <Ll>JI Lj!MJ>JLi LjLjjjjajAuVI Ja Ujj .^014 ^ _jj_uu 
jJt4J *>tt ljIajJjI Ja ■ *“ tjUjjjyt £jj ^Cut Lgjjo j Juu 

»A 1 jLxuoVt j jLj LSHLr ' ^\4 

Antibodies 3.aLtA*B j»Lau».Vl La jLa 

jl i~<t t,^~,,,^tl jl Juatl Lj1JLf_$_4» jtaij ljLiSj^ jJjlJ (jliJI Ljj -il S L JI jit au jjkl Jlp»^j 

ljUjSUJIj j»Lua»Vl ja& (_,ic ^jjLJLj B iLuLJI S_tcLl«Jl Lj5L»«JI *yx:». ,„ Antigens LjLLiatLijVl 

Igjlr JplaJ I _5 lg-*.t-«,„ LjLlS^atl ataLtJjl JjjjAa (ljLLoiIuVI) ( 4 .ua>Jt iLtJjJllt 

3jUa<Ji j*l ( » -vVl Lg-iLc (jitaj \j^ Jtj_« jUjLi ( tu-) itLLLaa w^ uVl tilLu »l iS*« utat 1 » 

o jL& iUaii ^ (Ig L* oLaai>»t j Immunoglobulins a_ac.LUJi G 1 _lj^u>l>J( ji ) Antibodies 

al\At j*j2j lu> (4 »»>iTI J-C. aLujJJI j»t i » 'vVt 
~ai ,^~tvi i „ lj L«^X»J t o CilxjJd 9 >j 3 jLa^JI j*Luo»Yt 
- 1 -A . , T I > Jj I b>L>. JjLcL* Haailt Ljj-uSLJ L> 
(A 2 i j tg4g ~n <^s ^j_s»vt 

: w;T J> gt ^jj iL k>4'*» 

IgG j IgM j IgD j IgE j IgA 

uSjLaaJ Udj^B iLuLJl AjjLi 4 j.lt I Lj^LsJIj 
fjj ^LuV jaa>Ii LgJU 2l£^4><4 (JS iljLcj^>i 4 <jj$£3J jj^t4JI jkLuuuVlj ?j2j Zjj* JjV uLu>.LijV t 
iLuLJI Lj^L>JI _1U_U a iLjljjaujjVI ^y> Jia»lj jLaAJ iSjLapJl j*Lio»Vl ^>4 JL >- \> 

Jjl A_uJjJiH LjUjJjsJIj %5j 4, itl A_t>Jt ljUjISJI Jitaiu ( , 1 .-VT.....H jj JLoJt Jj 34 ) (j j a«j j jSf I 

‘ j*jJ| ijjjfvt J4 jjJLJ jjAJ) SjLaatl |»Lul 9>VI ^LAjl ^Jjja a£lt jj 




5 iUuJI pL^-Sf! £\ji\ ( U ) JiLi 






r . n _ r e 









j^LujV’Vl uuSjl 




jjjl ^Lujj j»jJL) i Y J SJh (jic. .’A-uiLia GLLJ^ujla* jA SjLlc 3 .aliA«tt ^LuavVl 

. A-ujV-Jt iLuLJI bMaJI ~^U,,.i l^Hu) jajjj . jLuuV I j iUjUialt Ciljl^-pJb j^jiiaJI 

<_b“ ituJ I J j U“® J l <**i<t I (<t hi •* iT I ijjSJ-i 

wU -jj-ta 1 <a 4 jjLjJil , A— L i — i— i j j— i_T I 
ubLjj.^Vl At *. "» V i j .AljiVitl 
■ t-> ‘ ' J-iJ . A h ih ~>«t t Ju/^iaJLl (j + iii )J jb i j^justk 
3 bJL b jjuS A t-< jlj j < A Lflbuuu ^J-uj V-ujJ t 
^wlDLCU ^yjjL&^A jLo 4 (AjAV . <LaUi 

<J£b uidliuj ( Y Y JSi) J V 

jicLubj . j >_».V jLb (tj im-w aAA 

JuuJl A t m~t SldJjlaJ .Aj Aba^ll ft m-><T t j £ ^ >uajVl JA»w*fl JaLbjVl CjjA*. (_yl^^at^ 4 lt fljjk 

tlabjjl JSjJtAj A Lb.aJ t (0 m~>tTI J AMJUt LjSjj* )jAjS3 u 3 I CaLbjVl I Jufe iJAJAJ .^CulqIIj 

£y* (jAt ~ <»tt c Ja>Jl tat - j ->- V jLbu ftaua* juiu-l A 1 C iTi V jwuLbJl aj^Jb J L,.voJ t ft ttu>Jl fc _yb. w w^>wt_u VI 

• 3 jsLJmJI ftLu^Vl gj ^jl jj^>- f^S uj^ jaJlj JCmtl Cub Ail lu> CuICTI sJ^Jb jLis^Jl ft m->.TI 

2 _iLu ) AjJLuu-JI AluilmJJ AjjSUJl A-ucuV I (jbUa^Vt Jj? ml J3b- Jy* ft m-v JS (j<-i if-i->»'i J J lj C uj 

lLsLujVI JjIihaYI ^yjuS^iJI * Ja>JI Cltij ( jJI .... ^,£.1 jull I4ICC j . 1^.1 l_jji j .’iLuuuV I ^yoLvs. VI 
jjaulijl J 4 Jjlt-IQ i£i!UIj IJU* 2 *JI cJ^JI CII 3 ^ 3 jA>U jSlj^ JLuL :IWI (fcuA>Jl_J ^ . L Xl uV t 

. 3 lju 




* ^n.yvi 

jjJ JaLujVI Jjl>u L«a t3 J J u C U JoLujI jJsl ^4 Ci U ^ cau T uV I Lai ,JaLujVI ’iLULu SiUk*!! |»Luu»VI 

j,'Jl>. Lj b U a^CuVt J^c. u^LajU SjLa^Jt j»Luu»VI .1 JSja ljui bL ' u^CjVlj SaIi^oTI f>Lua. VI 



» action 3^1 

: Neutralization t JiLaLUi -\ 

. LglaLuj JsLajlj ljLkjjjuJI JLuau tuLuj^tal! 3 L«j 12 a ^ SjL^mJI j*Luu»Vl L^j j»juj 3botaj ^t /,) 
3 ' ir-i~TVl lg*A4J I ajj Cl Lm j>Cl U lS_o.jlj»JI AJl I c VU JaLu jVLi SaLCmJI j*l (n-vVl j»ju 3 ji-i dl 3 (Cuj 



t . ^ n _ r . y 0 



4ujX«I| ^—iLku AC jCu 



V I [ ui,c I 3 ljJ^ u(j» I ^ 3 LiuJ I ji jluiTiV I j 4 u»f Ij 

*121x4 c^^Ull L^jULu ju^LuJl j qa ^Uj 3^l<A»Tt 

: Agglutination (jjLaJVljj) <^01 ■* 
IgM ^LtgX4^l (4 <u>»Tt <Ja4 5^1 <^4tt Mi^V t jni l 

.GLo w jy t JaU-SjVl <j*a JUJUitl 

ijA jjSLi L^la Jl 9»I jLa*Jt ft io><tt -t-» <ij.J 

^Ic. £j[ijjSLl« 3\ ijij-i 1*4 ijjjSL va 

t**L£jy i j‘ i<i L^ b tjo Uj» .a 1 1 A 0 H (0 m ->it I 

.( \ r J££) 5U*JtLJt bMsJb 
* Precipitation -T 

i 4-ljI jJl o L u^ix u Vt ^ Sale o J ljkjj 

a Jua j>Lm. r VI Jal_i_3 jl u» 

«>* tjl-t-Sj-* j-jj-Sbs 4^— T( GLLi^JjVI 
iLulis a 1 iA»t I ft-iuj-J I j ^ j^ OjVt 

J^utj t-L-i^ .Lui/ij tSLi5^*Il a_ua fjjSLsj 

fl^li Phagocytes 2u**Lrfi ^ 

.( \ t JS; <"( ) L-LLU I IhAA 

: Lysis JbeSJ) - 1 

il)l*4 a. oJl ^a iUaL>- tljl - _<J ~'[j uLLujj^ GLu»wujyi j_a Sal . A - tt ^Lt-n.-vV I aL»i_jl JaAjj 

2 u,„ij < i^ju i SLjiaij CtLLotaSjyi SLSici (j ul>»Sj f>j2uij& Complements 

. %-iqjt L J t 

: Antitoxin I J JLLajj - 0 

dJl& • j»^4-ujJIj 3^ l<A^t I ^ Lujjv V I Jy» uL^^a ^jjS3j ^ ^ajjj3 Lj J^LcJjVIj 3 ^ LA^t I ^Lu^vVt 

^,1^. JLcLujlJ L*£ 4 1^1 j)Hrt4 Jliajl 4 ^lLuTi* i^liu 1^44 ^ 1 ^""4 JaJxUJ £j\Sj^X\ 

. ( S Q (JSLlu ) 2 Li.4x U i I I J_c9 Jy4 1^4 L#2U I 




^l.UJ^k Vl £__0 ~'l >VI U 1 > "j I 



A >.a.» I ill A ll^C Va-'a. > 6 jL-ia_oJI 



A * a* I t 4 t I A. 




Kj, 




r . u'_ t o 











* 9 - 




^xaJI Cj ^ * jj 


LJ= Jl 


j^jjj 4 * 1^. 11 




^ixJI JjlAj 


*u 


* iC * 

*V“ 


-'cJj® 


^ «xj II {^j l_4^ 


n \1 ,^a1I ^l^vi 

a-uaJI .*~ 1 1 < ^ ~s. JjLxj 


A_ili 4 a tl.ii d il'v 1 1 


^ J jj«jLo JUajI ( ^ ®) J^LL 






^y> ftm'ytt ^y^LL^JI jl^'vt) (>J ^ 3 J > flj^ 

t ,^-utllaj (J^j ^UUTl jl^sJl J^jlj 

( i ji 2 /^.,^.^."att j. jf~ ) % jaj jt-it t <UlU.*iJI - 
( aUrtjCiTl ji % i<-wn : x'ioH ) 2 U «,."<«,» I <Lc.LL. 4 J I - 
,J£j3 ■ I < 1 ^ i^in^ t4 jj,j uujj JjjLaCLi L«gji VI <j LaUiAo I a^Lt ^y> ft4_^JI ^yLc (joj^ULaJl (j-ca I t~i 1 T t (jj jl& 

.j^Vl ^LUJI ftUaHI ^LUJI JjlciJI Aj 4a. uVuj ^ ^a3 Ai dT i^g ljLJI J - ^ju ^jJl^ Jy* j 

. Aoi* ljLuIS^I ^4 ^L>i-Lj Lstlll I m>iU 4 <<>J IJLAj 

Natural (non-specific or innate) immunity 

<&jjL>u4j Il^jUmJ <LlL*j2j Aajjoa AjIWi mU Jaalij .ft »>ytl .^aoo ^^14 1 L£ _4 ' JiiLuftll Acjam 

JUa JOC <LulL^JJI JjLui^JI iji&j .ft m^tt J ^->- J J_jLso ft ni'v ^1 jl ljjjSLla ^1 CuCLoJj 

. oL u ^ u IijVt ji ljLj3j£Ll«}I j^a [yjJLA gjj 
i U<i> J^cJC-U ^wuajso ^jajit-itt <Lcl_UJl rijUr j-a^j 

jlL>JI J.U ft »i>tb <Ltaj_4all jl LLtSLuLSLyjJI JjvI_jj»J| <Ul j-oao <^3 J3«4j ; J[jVl ^l3 Jll I - N 

<_L« 4aaJl Ij^J WLluLuVi <1 rtjty^ll j .5 JbtaJLl ^Lbj^JSjj JUgJ I >• j ^aJLtlj JsLsmJIj 

.ft (iii^tt 4caj^aJl il; L’<_1 ISJ t 



L 

«q»« 



t ♦ U - T ^ o 



4 ‘n^oM ^ jl U a a£ 



I Jl£>. 4_U iLfljJl ji 4.21 ^L*-i LuLLa Lab la < JST.m»j 4'»it-iiii i _ T b. auLir-t <Lu^i ^ J iJLLasfl - 1 

nij LjbjjibtaJl ftt^iaat G-c a-a j- C uu JLL> J| ^t->m "4-i^ ijjJI iJLiJl ajjba 3>*1' l)* 

* 3>*ll <L>- ^la 

-b iVl <^*>13 a£tf Jbj ibbjjilLall J3a J^jlS j j iVl SiLa ~L-i 

.203 La ^LajjSLyt Ljl-sLaM (£$3»«3 LgjV ibbjjibcall b* ( 3 T aJI ^^aa^j ^4jul -JV 

ibbj_^SLcalt 4 _i ^ %j (l i<n~tl Ljlj^all jJLv jlauJ (JjLui i A-4 iai^LoJ | t ^ 

JjJaJ ~4 j...?i'"TI bjtj^all a JLA 4jLbj Sbjavj^Jl i_it_LiVt ?>j23 ftb at^ll V4 S-aJjJtll ftLuo»Vtj 

. ftaao-JI ^jL>- (_yjl 4 _ijj^ j»Luo>lj CibjjiLoa 4l aaoLaj JbLsaalt t j-J> 
-Lgl aLuJial' LjUjJjVt 4 _ 3 J 1 aLaLbVb ibjbjjib^Jll 2U3 Liilt il^aJl 

Gbj^iS jj JU^ l I ;r Lub jbJLaJl abllaJ Lj^ibv fjjaJ Cu^> :4bu^4bfcjl a Jbt^ ll uljljidl 

.ftbtlaJt ja 2Li»l Jill LjbjjiLcall iZijj* i — la mj {ji)J\ ^j23\ 

^laa Jj L u ^ w r -— ^. i 2bij^all CiUjISUI Cocsb La 131 »Lb_Ji tbia J^ju -Y 

flliall I jl& > atLov) j . JLlalt iS^LLL <j-b 4l>JLi w «t->a J5b>. J^a .ft<u->Jl 4><.nM jJjb CtaLaj JjVI tlaiJl 
JhggQ 4bj*. !ltu AuaaaWU j_u£ LjLalaf J ftm>»H f>-V->i'i mj 4_<j3j J (*L£aj 43b 4jjjLui jA 

JUJua Ljl^IJt ojJL h j ljLlUjiJI a Ju2> i jLu j iGbj^Sball jUbljl jJLall jjLaj jl ^1 J^L>. ^ LjLjjj^LujJLj 

^jc, jtU3 ^ s jbfi : inflammatory response L^l^Vb^ULauca/Vt 

3jl_uC. i_jLg3JVtj jt WUL^yi 4 ( I ml ill ^•>mlVt i rtHt S Lgfc U J 4_lUaV I jlSU Jj» 



iZ)Ij -Jl> JI u^3Li ljjJ&ka bill 3 (vuj iLj^uSbtl J^a l-Uj£ ft m>j "i i j i«->i ft m->.Tl 2 >>.iii'iV 4jL>JLuI 

3jJ ,_w 4 LjLtaS jlj^t t i l m l iJJul (jit-i * It ij^aJLtl 'iLaC. jV I iJLa^J lu> . 4_)L^jVI ^ 

b!5Li>Ji jia i uy^Ji gijii Laj>dj Histamine ^Liuo^t s^u L^i <>aj ljL^^u 
JljJ 3 4l>aJI Dilaj .'iUjQII aUjlb^UJI 3 Lu3mL>J) aLbajJt ftJLtl Lj^bxj Mast Cells aUjLuaJt 

jj 3 t? bU3 ^ 4 _j5^jJI 3jjbJ( aU^ajJI ilj^jaitittj Sj-Jl^H 2Ljj 4JJI aLu^jVI 4-jjLij ^ Ubji 

4j».^3JLj bj -bi S LcU aLO Lullj i iLo J L aJI wLuLca^S^I 3UuJ gamj LaS jlSU iJ k aL>uujV I 

3Jlo»jj SJjLstUJl - I -bj <tl ftjJ) Lj^b>J ^ulj "iU^aJjt I 4^3Loj Sbbjj .aUL^Vl ^ ' 

.ibbjjiLkaJlj iLojJUt ftlauaj-Vl J3aj *4_ijL>ia 3 j_ij£ 3I <LcaaLLJl U^L»J( &}J£j SljJJt 
La& 4-><.iujV I ftlajta ji Jia>-t ^Ita ^jLall aU.ttl - b'j— >■* jlj^iLa JLv ^ J^cu/ Lai 4aLbV b 



.^LuuoLalt 4bL31l b^LiJIj ilibj^a^jbuVt 
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4_abdl AjyjlilS ^£- 







: ( 4_UuSwJ< t- 4~*Ai*a£*. . *! ( ) Axut t5w»Tt 4 xCl<*JI i LuL^ 

Acquired (specific or adaptive immunity 

£tiSJ ilaj» (^\ L>iAj Lu& (jla C-UjJtfl I £y» {jfltWIt) ^ ^l^It >L2jJI Ja_>- U lit 

irii^-i~>i'itl 4_uiL2Jlt1 Jj L tu $2 1 j j> ISLLuLmJ lHAjJ fc_cc»fcuuj 2Ljjln»jUt ulD 

A_> L><Icu V Ls ’iu bH »*» iLuiLajJI JjLu/jJt u un»tt JplSUl j»jL2j 

j!)U. <> (2u^>ai) 2 Lu^aijn ji wL^suJi 2 lcLuji The immune response 

t _»■-•*« it! I - J J) LLL>- ' JLua 1 4g*>ct IjtCltl jjyl '-**'* ' 

3^LA»tl j*li(>-vVtj wL^UujJ I jf <LtlaAifcJt wL^LLaJI -I 

Humoral or antibody-mediated immunity 

JiSj .lj L u/jj-uJ t j Ljj-wSLJIS) 2U£>j^«n ljLuISUIj oLLoujVI J Lua ■ LsjJLi _■ ■— " •»-*< 

jj^**-*" *j ■ 5 2 l...a.a.t I ^Lw^VI ^t-» .,iljj t (i n<ijlt) j L«j^j) («i m>itl <J-J ' ,_yfl I 

< iLJUUI ‘~« l jt-^.tl 

UiliJt l£jju3 -m m->Tt <^11 (jiu (itiAi~m«) (j u jfc o jt 4-».t j iiii l _ y Lc. ^UL>. -Lie -\ 

. <LJt^ 4_u Li iLjjUwl A-i L> . ) ft mjJI t-tjjjtfl ^ Ju T uV t ( jjfc ^ylc. 2LuLJI A-jj Laa-JJ I 

(j^ouIuVl ‘4 _jjLJI 4_ijLcl» U I A_dJ>J I J£jju3 UjLusj (,U jl*-1j i>4** ^ouIuV c,u.i>fcuai 
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y . u . r . i o 



£_jlixa A£ j^u 




3 (CD19. CD20. (1)2 1 ) ^ _usLc<Jt ^ i jj ig ujjtj jj i^i i L^jLa l^j j<lt 



tljLoJjjl JLtsui/ljJ j ^ ouTu Vl r^CLi L j 3j-t*SDl j-t.ojt. l -J I LjjliJl jojjjj .CcS^tl ^ -Y 

*U±tL S^-t-tSJI <Lco-*1.J I LjMAJI J^-l a olJ^Vl jj-4> t-> ,~<y\ ^ ^ojjjuta « IJ^i (Qjjtijjpull 1 

.(MHC2 Major histocompatibility complex) ^juabJi Jjaijiti 
Lj^lsdl ,_yojjLJl cLjUJi ^Jauu I MHC2 Jt £o ^ iJ uj jV I JaLjjl {y» jJiLJl t_tSj^Jl Jfl~1_t Jlti Jju 



jL>J I Jjj» iS^jjSJI j -t^ jt L J t 







j.^r. VI J^u 
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+ i 
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Aj^xllJ I 4 tl-v 1 1 »v ^ *t l*i 

I >*\ 1 1 



A U31 1 til 



4 Ui.i | 



W t 



A_JiJI t s l^ c~ 

^liVl S^UI 



j « i ^ m ill | 

i2aJj>eJ! i^LuJI ( W) 



^JLJI I 5^1 4 \A1 1 'll 4_'k II u^j JU 

JiljjJI dhH5-tf J-° o -'>-'~‘ t> 

(jjjiUI L$jl*u£. ^Jau. ^jlc A1HC2 ^a^uilH 



^ygfcUtaJI (jjjaljjtl ^UJjA £y» (jua^ujVI lj . A (jit I JJ 3jbsl.m.0.tl <LuLJl bMAJl lAjjua -V 

jjj Jju j »j2ui l^t^jitill i-iS^otl IJl^j JajjjJ |«j iLioJt L J I j-diJt jt leuu {J !la 1 MHC2 

,_^Lt ^jtl B iLuLJt LjjlAJl .Utit.in tuUjSjtjjjl (_,r i U j_JLujjj Jljj 3^tab 

.MHC2 in Hi Jsi^jJi <jjjj^j jo jt-ttl^oii GLu^ u luVt 

( jj JjaJbio Jju VI (j -c gt -Jt jVl l3jjua jl l | | 5 JLd.tao.tl <LuUUl LjMsJI *_JaAtuJ V : jlajjJU) 

.(MHC2 tuUjjjv jj lt-> j*)^o IgjLtuC 1 _ t Lj iuajA^ SjjjSJI jLcojlLJI bjlajl 

Lj ^L>- ^yjl LljL^JJi yjLojjj ,. I i»->~tl j »«n‘iV (j Igl of JLtxwJtoJI B JjjIjJI Lj^LsoJI IjLu -i 

tuUoS g3jj e^ti Plasma cells 2u»j%ji UjtiJi (> jjj*n j t Memory cells 3 jS \ 3 dub 2UjUojJ 

(jSil j .(^jJjJi ojbul |»JlII jjjLooitl jjAjVl j-ua j^Ju ^3tl 5jl.tAo.tl ^LuvVl ,jj> 5 ^jJS 

(OottjJ I ^ytt jjjb J^j I j I JjLuJI jjxajVl gjj i _ y Lc. J&jj lu I fjjl ( jJLu V * - Y < ) 3Uj^ta SJloJ 3^1 jtl 
. jjujjj tuL>4uuVI j>£3 ^tljtUj Jj 5 jLtAo Lol (Ii-d yjbj j_yojjb Lj!>L>. ^tl JjLojJ j (»ia3.*ij Coca. 



r . n _ r e 



AjUJI 4jjjIjI2 



foJ it fiojltt JjjjJa ij*c. aLwj^GJl Lj^GJI Ig T o ^ j) ,^11 Sjt.iAatl j»Luiu>.Vl J -~>'i -0 

3j»ctSJI <LmjlLJ I Lj^GJI iiiJ j j-tUfl II tlfLuLSJI glaaa (l 7 1^ 3-Jja»^»Jl lj L L c> ^ uV Li Ja ‘~'j~ 

. ( \ A (JSLui) ^uLul ji j»UI 3 JuJ 2Lti»jtlt tA& j^jiw3 j . jljJl»- ljL Ll ^ Iu VI all* j»Lg31Li 

Lj^GJI j j ui J 3 iULaSlI aLG Lo-> <UL*a j^53 aLcaj^lJl Lj^GJI Lgj$£j <_^JI 3 jI iA«tl ^Ltu^Vlj 
Lj^GJI A_Lufc^i j , lc j t>j^G 3 3 1 3 ^ T i V La . ^yj _g^G.T Lj ^jl oTl Lj^GJI (Jua I 

/iLiGJl <JGIj jilCu jJ I < _ 3 J ♦ ,.,'i V ^JLJLsj 1 j > »>*) 3 j_t_tSJl LgjQjjaj* i-x uaJ 




V^- 0 *(£>?■ 

j" 



MHC2 



a_ij1j s ,1 j. 

3»1£.Luj_o 



^ ' \ 1 *i 4 _i_L^ 
^J^uu 4 ^ 



3 y^~ A_iAxL 4 '\-y 
j" > V 1 




^_yO AJ^Luj 

2lajLJI 6j£ldJI 



(ojLa<JI ^L~>-Mli) iJaJb»JI 4ptuJI (\A) 



.1 aLulIJI 3 Lj j 1-fl.a.dl I Lj^GJI ^t->-„lj t <LcJjJtll Lj^GJI 4 JL& atajliia jvu SJGJl aJLA 

: LjMteJLj 2LcLUh ji 2UjisJ» 2LC.U4I -o 

Cellular or cell-mediated immunity 

3jja»j-aJI r<\k ... .. Jl 2t->.„tj < X AjjLUl aUjlrtajlTI Lj^GJI L^j SLj^LLaJI <Ul*>»~ m V I <jr & 

grA'itl djUf « LG I <L-iL3 <Li G <J£ jLU3 tlut*. .GLGo-iGj^tt S Lus j JJl ^GuauVI L$a mCt (^Ul lg~jitif I l _ y G 

aLtSLaj <~<N ^ti ^ jL3 G 4 JS jG i££tJuj IfiloJu Receptors G^Gaituall lc.jj 

: < _ T b l«S 4_J V I <3 A& _j-~ ;'*•* » jilaJj .LjLLouIuVl JG.Ij yjj liaLujVl 
3^-t£l 1 <Llojl L lJ ' Lj^Gai ,j G Ui>j t ( , L—/ 3 < t .M ! 0 ' 1_J ^>_3i5L-J ' ) ^G^aaU 

3j-utSJl < Ll <u lL J 1 Lj^GJI JGI j eJ*&> it-> iljj ^ 3j jain ^^33 (tu> <Ul^3LiLi 

MHC2 JI ta (j - cJia lu Vl JaLujI ^y» ^jLJl I J^"*j J1I3 Juu . MHC2 (j^uuaJJl ^IjUl J>aJ 

^ ^ ^ p~J (J - * .Ctt ^J-«I <tl .Tl - l;;.»Tl ^U„. ^tl 




r . u _ r » ^ 0 



4_LJaJ 1 ^ jl U a a£ 



‘iLuQli -U.y; _ y 

^C4u3 \j - Tjj 5 JLC .1 mgf t 

J* CD4 j, 

^j-4 £&j LJ I Li - l^jLar 

MHC2JI b»Lu jt 

I J j_J I 

Jjlbub UjCU 3j-ux£ll <L 1 . 4 j 1 . L Jt 

.cuSj^Jt I A& £4 CD4 l^i 

<L_bjl_3J1 Lj!M ->» tl pj a ~ jtu-i 
U^LsJ I *t->j iti mj |» j 3"t ujLutS^J^-uil jfi >~i ^ybJI iLLLujjuJl ^ti»i*mtl Tjj 3_ub m<iTl 

a t -> ?:. 1 1 1 T | j SjuiLWI S-uUJt Lj^UJI ^y* 3J '%*j ijjSui f* uloJH Lui Ola <jjt (_yuJl 5 A^l m»Tt iLuUJt 
m>ilt 3 LuU Jb-j t it Jj-iLJl j j a uT uV I £jj (jit u^jjuuJ j»jJI ^ iUjjla 3 JlJ 3jS ij 1'g.j Lj^Li»j 

^jITl ,j-uUS j-i-Li.uJ t CiLLujjj gj i^ji SjLc jlj^b ^t->itriott 1| | 3 -ulLlujJI iLbLJl UMsJt US 

! tyU J^jlj 

• 3j_blC Jl_ubL) AjUaVl ij LSU ,_yll SjuuSJt 3 Ll»jlL J t U5UJI cjjLv • 
U^UJI JltbSj 3 LuLJI U^UJI U>-»-V I gtjbVIj Sj-uJJt S U a a lJ t bt>L3J I it-ijiti'il • 

. SLJalaJt j 3 ulLU1i > _y 3 -Jt tUuuVi (tub ^yJLJLaj .3LbUt 

ji 3LulIaju(JI U^UJtS iLoutuUJI j-U |» i»>«TI U^L>. 3 Uuv bjjuudajt SJjUJl Lj^UJt -Lubbb • 

* 4 t ujLbLSJb 3_i ! --v.b I Lj^UJt 

MHC2. <juJ LUuJjjj J^Sb ^jjt j (t> »i->iTt i- i-JjJttl ^ o U uVI ^yb uSjjuJI • 

lLT U l^-*.t-«,,. < _ 7 U CD8 J i 2 ~matl 3U, J 3UUJI jf 3UjLiJt S_uLJl U^isJI bSjjtu -V 

t(4i»>»T) ,Jb- Jb b)bjjSU«Jl biLUaUui jl ^y^ <Lc XiJJ* CulS » I jjm ^Lua>VI 

bujlla^l jt 

|4uu»Jl JLLI 3 « UU. i <jii 1 *i i (»_jbj U3U j^abuSf Li U5UJI abd> tUiljj LaJL ' uta . L fe lc w j 
0 4iuJ j-uatj* b la i -Ij < (3ib_a b—ULUj. mJt Lj^UatJt ji L-) j j-Sbt- 4 -t I ) c-uJjbtbl 

ji jbi 2 t~,„tj', ji ((performing protein ^La Perforin ( j^)^j r u3\ 

. U>^4J iUihJI 3ljj i"i_i"3~t ^yJI Uo bjl fr-iotl b^b«J I 31 jj (_y£ b_bjL 4 (bLLuv lUftiM <LJ aliuuJ (»j <i >'i 




O^UJI ^LJt(^) l£Ji 
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SjJ >*S 1 1 A_laX LJ< 
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L^-i-i . 4-1 c 1 ^3j_^_i ^3 a_> 1 1 1 L»^LiJL_» 




n , \ c_ 1 ,±a a A > >1 *! A \ 1 -C 







(ik- jJI L£U)l) i^Ull JpLJI (r • ) JiLi 

4-c^ULit <LiL>*ILu/V I 

♦* ♦ ♦ ♦♦ 4 

2 1-> ,.,i ji (Tg) <LLa <~ -it < iLulUJI Aa ‘~j-~ . iLojJtl I AjLLoijIuVt - 1 GStl ^Lj jjt jl*j 

^LaLuJIj iLjiQJI iLytj^LJi UiliAl j* CDS J >2»>4H 

"AjLjuuuVi CuS3 jt .t-> !**» Lymphokins tjLLjSj^iJi CjLLujjj dsLujVH jt4 

LjXsJ' £y» j^uSJ\ CijA AifjtSj SaLa+l) j»Lua»Vt ^L3 j( 2Lmj^LJI Lj^GJt GU_u j -lglt->«~ jj 

3L^4 Jl) LuS w * ' '< tlijO* c i I (jJJGo I g Gaj wLta^Ji 4JI wGLuiltj SjlaLu^II iLuUiJI 

.iL>.L>Jt jl 1& 41 jLl 4 ij\ iGtslSUJ 
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ALX&ll jLL^> A£ j^u 





J&jju JuS .AjLp» iLuD ~&jj* Aa uLuV AaL3 ^ ^wot4 ^yaj ^ j La A ^2 uLaJ U.UA, 

A_As ^4.aJ ' LaLaaLSLU (b m -> iT t A_4 ^ da ^ A j m~ST at I A^LLalUs I jJ - ^j-a j-ol ' I.A^1 AaaLao uuuSl JL2 Aa V ^IaLoI 



; jji ^La uJim _j .l^j AaLajV I Al (3^- u/ J* 5 jljJl>iII 

4_djVI A-aAIjIaa' Ajl.a?..uiiVt aUav 

Primary immune response 

oU-<^vCuV 4 ^Wunl <Lu loJ ! j aLu LJ I UM^JI (jla tlJjbLv LulS ^ycLUlt ^ya^Lj UjLLc 

4-j ^1^4 4 it I U^l>Jl lLL3j ^jjJLLau IllAj w *LLgj>- 1 ^-^j ^ juj j (j-j LSJ I Jil i 

^ j*lui 5^.ufcC ^yJ I Qm U U ^jjljllu^ A-J jVt <lj L*1 u/Y I 4jl^ a rtf l fAi~ 1 I *L>» 

WbLailj ^jJuJI ^r « «Vi 4jl ^SUj CLa 1 Ijla ^ Lui . <Lu LJ I j <Lu LJ I £)■* ^ Lc^Uuj w 

• jLaujVl 

4_iyjQjt Ajr ULaJ> AjL?c, aaV ! iwLuLaJ) <U_>- 

Secondary immune response 

' Aav Aaljjaa Jj$S3 A-aaLLoJi Aa 1 ~>Ji m V t Jj Ls i ^a LSI1 ' Jill A fjuSuJ A_u Lji 3^4 Aj^ll Jill A i^ijinl La 131 

L^a£ |4aa La LJLc ^yJLJ i advjJLtl j_l I 

_J ; -A t Jjt <J~c2 ^^aj.4^11 Jo LSJT I j_A4jkA 

(>«)>£( 

aLl j> > i » a 1 1 La^L3*_1 I ■ *j » ' _$ 
La^Lso Aa^a Lil I JLuaLLoII AaL>LLa/VI 

^ .Memory cells s.>jsi;i_rt 

^311 La U- o w Tu V I LjLa^jjta Jjjjo 
.^yAsUrt ^ ^ycLLaJI jl£>Jt L^ajL*- 
La^L>- (jAj ^acjaJI y& j .’AaaIILII 3 'jSi Jill Lj^L>.j ^aaLAI 3 >j &\ Jttl La^L^ {y> JS ^lc. .*U m> 

(jaajlj V aLuLaTI Ia^L»JIj Aaj LJ t Ljiis*ll J)l ^a^. ijr 3^ . AaIj V I "Aa^LL»JI SaLjCuaVI ^Laa)) Jj^Saa 

(J^Ls Ja>. V I L$a JLLoa jlB jl ^jAAAtJt La! ^ m f (Jaajia 5^£t jJl lA^li- jjls .3 Aj JLx4 LaLjl Vt 

JJ& ^JUA ' J>3 LSil ' Jill 1x1 3 I ill ' l_! *iL>. LAAAaUaA . ^AA JwO^l ' J^A ISO ' 4 _>AAJ ^4 AaaCJI A^AU>b4ll c Hj} I 
3 a UaxT t j»LuA>-Sn jj^a J LjJuJI ^Iaa) ja^auII L^IaLAa JvAl (v >«aaj L*ajaa ^LuaaV) j J uaA .|4aa»JI ^yl ' Al A 

jAiai Ca3_j J ^lj* A t-> . 7 . 1 1 JLuIaII La^L>J| JLAJLallj 
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4_al*Jl A_j^jlllj fU^Vl 







: <jr Lj 1 +a Ay- 4 _>L>.Vl jILi-l \(ja/ 

ijtjUJLh 3^.UloJI <lCui Jyt - \ 

Ctl jjLuiJl -j £j - ,^»t t ljuluij3 ljV j)'nrtTI ^Uut -i_> (jj^S3 -I 

. 4Jl U o-l<J i ,_yll L*JjUj j X 2LubJt Li^LiJt <L^.lL>Jt 2Ujl3ajUI biLsJl ji^ai |«jj - Y 

jLij^JJl - J JLsalalt -£ I SJLilt -lj j»Ui*ll -i 

................................... (jS gaajj j B <Lo LJ I b^L»Jl jaJ -V 

JjLjj^XJI -J JL>«laJl -£ glib -lj Iuluij^juJI 3jl*JI -I 

— .... j» J lJ I j^a JL».^J I 4-Jj laa.tU I Lj^L>J I - 1 

T 2LuOJ( -lj B 2LuUil b5b*JI -( 

^uUjm» -J 4-JLylaJ I aUjUiJI b^Libl -£ 

(jA &£- f LacVlj A-jllj ^uJI b^bJl ^ylLIt Aj j Uu- j . U I b^GJl -i 

iLaLaJI T Aj-iUlH -lj aJLc.1 m aT t T iLublt b^LsJt -i 

(J. lu La JjLoj*. -a j U. . •; .. 1 1 X <Lu L lI i bM3Jl 

oUjjjJI f LuuvVlj lj Li $jSLl*2 I j»4aJI <jXc SjJbll L^J ^yXJI bibJt qa -& 

JLj^jVl j jljjul « Ll3j-J) j»Alt b^L». — lj 3 j Ll »3 lL J I b^LiJI -i 

iJ-llu La - J 3 13 -J I 3jLp> j - 1 uaj 1 S 1 ?>JJI b^Li. 

! ^yjU W <jlc. V^JJJ 
J wl l>lU I j jjl;l 'i‘TLi LjUXIt LjMsJ l$> L» J) jt jl>JI . ® 

il'ir jjijJI J ^L>. Jj>-_U Ljljjjj i_lll?JI ljLlu^3X 3jj L>loJ t JLloj.lujLJI bibJt j- 4 -^loj * 

2uhj^aJI ljUjISUI ji jb2XJ jl^-L-ti 

LJ V jj-LaJl J-L4 4 j)Llu CiLjSjjt ljLjLlXH (jjinJ jjjj ® 

(j^LUJI jL$»bt (JjLC. ^ tjjj £fJLLUj*JUl3\ ,jjj» jA L-L*ij ■ 

LjbjjibaXt Lr^ « LbbJ I Jdlj 2t-« 1 4 -ti X iLuLill LaiL^Jl Jl julI JljJj ® 

t ♦ u . r . ^ 0 



4JjJj»J 1 j_jUaj» A£ jbu 



Zj Lai j j-bJ b A-i bag.T I bM»Jl b Lj jj_b V I ® 



(0 m->.TI ,jS\ ^jjl 4 A»Sajjj 5 b L>. > Jjjo - \ 

tbLUJl ^ ^ jbJa bjJL*. -Y 

<bLu Lj^. 3 Lo obLull AjL^I - V 
(jbujVl ^jS ^jLLUJ^jui\ jlj^l U^oj - i 

bLuj^blb b 5 b«Jl j^^'* -0 

* Lfc^ UL>^® *t>" 

(jLujVl iLiAallSUJl 2 lcLbJlj A in, i J-tT I ilcLbJI - \ 

bbLuJl ^ JLbL^i^LAJl iLcLbllj 2 L u - < S ^oJI JLcLbll -Y 

T 2 l^oji biGJij B SLbbJi b 5 b**i -r 

iOs^LbJI iLubJI b 5 bJI_j 2 bLuJI 2 LbCN b 5 bJI -i 
tbLLjSjjJjjjytj iZiLbSj^tS^) -0 
tj Ijj^-jfljjj V t j ibb^bJl -5 



5jbr»»tt j»Lut».Vl gjjji JJuLi 



< 2 b<*d>t( SjcLUJI £j jjl ijja i_»Ulllj j^jJlJI j-lajlI 



SjL*.Ij ajA VI d ) «v»iUj jbbVl i_)baJ V 



t-jjjibeHj AjLm>I Ajijfuui I (jaau cjbJJI ® 



$ 2LJISN GVLsJl ^ C>JL*j liU 



ib^ibll ibLbJIj 2 LJjVI S^LbJI -V 



2 b^l>Jl S^LbJIj <Lilal>JI S^LLcfl -A 



: t y» JSL) b 



ibjUwbll Jb*Jl -r 



Glj^blfl -Y ill LuJ I J°> <Lb I AjC. L i*I I - \ 



GLbSj^iS^I -1 S^u&l <Lc 4 jl L J I b 5 b«Jl -0 



2LbbJI b5bJI -i 



ul^ilVb 2 bL>ulu/Vl - ^ 




tlfljji^jSjIuVl -V 



\ . t 



Y . YY - Y . Y e 



4 _al*Jl Aj^jlilS fit 






-T Jl>«laJl -Y SJjtJI - I 

t ,^r l _*\ iLutjalaJl iUli UiM -0 j_jLi - 1 



t ^yjVl Jyi i_o»i (JSLjjJl I JL& JyJ 4 ftm'yll l_uS^J fLu»£J jJjLiaJt JSuiJI 




9 al -^-jtl a < u->»tl 1 j-*a j-Jl I «iJ I 
9 jUa^ll $ <>>uIiVl Jui*A jjSILj > hjK -0 

<LcL>> 4_>Lual <LoL^J Vl AjLa&ILuVl £l_»JLj Ajjjj 

9 <L_iL^JVl ^jLj^Lu/Vt ^ ^-calTm^ll U - I 
5 <L*jI$UV1 2UL>oauV 1 ^ g I iAj iM LfMi» jjSi <UL>LLul jy« 3 JljLoII U - t_> 

9 J>\ >4VL>a->L^Vt <> (0.^1 2UU» ^ 5 ^StaJl ^JLTl jjjtfl 

(jLojVl ^^3 JjVI ^La jJI laS> ,J^J < _ ? _.LJ'l 4_ut.i_ilaJl WLcLUll <JjL ujj (j^aj \ 

JjLjjjiLuJLj L^IuLal JlIc oLuJl Lj^JieJ oJl^j ^.xlSutJt tZ)l>-JtUl feuag >N,j-u 

{O -- (jLujVl 4^U^JijL^>- ^is LaLi l_ulLj Ajgl <? <> jJ uj^vCj ^>S!sl W^jm 

4jL^>> ^yfl »Lrw&Vt a 1l& Jy4 ^iAr ,J£ j>j.3 Xb**^ 




t . u - r . ^ o 



4‘n^oM ^ jl U a a£ 



^Llu^VI J^c ^ 

JaLujVl jftoj ■ ktSj LjjjLuo4 ^Ugllto- cl h Lj^IseJI lJuS t >0^ 

$ Ifci 






Y . U - t . ^ o 



4_al*Jl Ajjjlllj fU^VI fit 







I 



♦♦ ♦ ♦♦ ♦ V V ♦♦ 4 



^ii 












^UjIj^II ljUjLi^IIj DNA iJjjj&I 





rwn 



I ^ I ^yiC. Ji ) Jj5j £l ^j.t.Uj 1 T 1 I. tA ^jl^j 

-iOlj^Jl S-SUAS^jw *L»1 *}I j^.S ^jjlL* ■ 

DNA L_uSjJ L&JJLAl ■ 

d-itaJJ L j JLU S djofrij DNA wJuiUiti «L ul<£ >_3jjLu ■ 

DNA jl l_u£jJ <_yJl ^yS »L» l aJI j Jlaj ■ 

SI IjJLf I ljLuLu1>j JjLJjI ^ DNA j>L 2 >^ g^UILuJ 

IJ-jjfc J4<tnt dfmCi ( 4 oJ > Sj5j DNA J 3^3 ■ 

.SIjJULj lj_Ju*3 

.(JyLfc^ll t-uSjJ <-^>* 2 $ ■ 

.l^c .1 ^jlj iljl^IiLaJI ■ 

.1^‘y.lljJgSjid^iTt ljLlujI i .A u <51j ■ 






k 



4^ill - a>.i2iUTI A ■' [ • I 1 i^JSl U : 3Lt>Jl t \£. AjluiLui V I Al\mV t jjiaiuS ^lj U-j2 w Gj.Vt uii 

(jA t (JS <Jjl>o ^jJ i Uj 9 ^ISG jl>- QJ j p GLu o' - IgJLc. <J£ LG 

j_uij ^_LLa ( _ S G iLiLpVlj i iJjMui\ uujl>J\ Jl ijJii JwO L«Ll L^jLG GJLG ops LU3 £«j ? jJuaS\ £y> OjuA 
GLGall p &Ji T o iLolj^JI GUjJUGl Gl Jt>-jj . iLutjjll G La ^ .bt aJ I <^3 JL>- iLLujVl 

. GLG>JI p^iil jllaJ 

1 fl •'**.' o^ ( Cilaju^j^jjSSt ) GIG < «-«tt J— iUiiJt p> m2jt * L&l 4jl jojJ I clalc. JLpj jGJj 
2Ld>JI ^ 3 j^s.jGI (LLji < —»Q JJlC. ^^uiu pi ,,.?'V I wLlulj J5^J iUl^jll ^ — «_« ^uaj ^jJuuSt 

1&j-£ jj JS-Jlj GlG_u*aJI o' VI i^-GIjl$1I GUjAjl*!! J^>Li 4^311 Gljij if-iTI oi jjjic- JJlj U^» .<LGaVl 

9 <Lplj^Jl GLa jJ U G I J^so L 44 JU ^La GLLu jjGIj DNA l«& qLulu-uj oLiSj^i 
GLL ujoGl o' iy* o ^3 1 3j-uS GUjIm ^yic ^jl>3 Lgjl JoV GLLoJI o' jsG'^l £y*j 

oGU*»Vl ait* ^«pu3j La AT Gm LLLyO LA^-v Y • I^uSjO ji J_>- Jlj Gcp* 3Lcp33GI GIG jj-J I 0^4 

,J3»JLj LGGj 4 GGjjjo-JI GLtSjGl AS j ua> V I3JL& w t-»«~t 2 LLjLG« 3jSoj SLLLwVI 

J^iSO 4,311 4^ GUGijj-dl o' o^*^' J_j' CT^ s Ul*l! i trt"f t GllGT j ■ U^a Gl JJjl DNA l-u£j 3 

oi £uajl ilu> t.>L2uc VI IjUb Un-v j^SS> tjjSal *11 oj^ill o^t G Lu.uUjV I 4 ^ Aji VI t^plj^ll GL 43 I& 4 II 

f . UljJl pLG 4^1 4^al 2 LjjIj^JI 3 :UI I 5^ DNA o' t^LuJSl 3 . <Lpi j^Ji GLajlswlI 4j^>o ^ jJ 1 DNA 

(Molecular ^-p- $s $-<-S ' p^ii 3ii_c <llL^ ^ j_rij sgi y$ ss (^gj^ji ^Lu/Vi 2 luIjjlj 

. iJup 3 'j r uS wL^jouj p d 2 3 j 4 fjLf Ij piall 4 ^ wtGdkaJt GVGmJI _l>. I 3 Biology) 



\ % ^ t ♦ U . Y . ^ 0 



4‘n^oM ^ jl U a jGu 



jM DNA^ityUtajjVl 



(Bacterial Transformation): > 

jjlS ij-L*’ ' ^ T A !>lc. ^,3 ^ j^SLu CiLLoJt ji jLuaI J j-»- >£LuJt jjL J-Jj Jjt j gtA, 

UdUj> JlSj i_f ^yiajJiS t Io_>_cl5ojt (jjjJU (Griffith) ooyj4». 

i I <iAj >ol$3J^U A cuu»tt LjjoTiSLJ I <Ll^i w Jv4 LaJlWltma ( \ (JSou) jljJtaJt AjjLpo 

. jLsJl ljI^UVI oiuaj ,_yJl ijij3 i(S) «CL*4 'iQ^Luj - 

. Igj^a >. 1 . 1 . ual Vj oL$3J V Lj jjljjjtll Aj L^ sl ^yjl i (R) Au44 - 

'2uzj*>v* £>&>■ JlXc. L«JLu .CuU3 (S) U^uSaj JljJta Ji>- Jju >£Ui {y> j£L3 Ju3j 

- '— >-4J (R) Uj^USuj 

. I Cb4J (nl3 SjI^sJLj L$lILa <jjum t (S) L ij^uSLu j*a 4-c.^.«->o ~i ~(3->- ® 

uuj> .tA-wV 2 LpJt (R) Lj_>_u£j j* a. W I (S) LijjuSLu t >~~> 'lii-w Utilcj® 

j_ya»u3 I V ‘l r j . JjljJtiJl L >iuU OJ_4 

(S) Lj_>_oSo L^j JLvj iCLoJl jljJuJt 

S-SL^lt ji g2uc U al . <Lu>- 

Jl2 (S) Uj^uSuJIj <Loli»Jl SaJtj^ll 

(R) U^JoSUtl J— *.tJ (jJ[ >"il iiTll 

£3_Jt £y» 4 3 -14.4 L^-CiSo ^yjt 

^ i ii I s j h. 1 tA T 1 j. V i^> 1 t^l (S) 

LIT jmloa fiJj (> SjjuSliSI 

^y> 3 -i l_4_J 1 JUsIul iLtfljS 

(R) (S) Uj-JSj 

Jj-c- o-« i3j-^! <jSU3 a-flj 

^3 r< « uni I (^■ u SLJt 3^U 

<U ^Lj j *Cu.g^J I Lj j-uS1j J jaj 

^A>i3 jLLcj < CLc 4 . 4J 1 (S) Lj^-ctSLJt 
DNA. jj5jJ l^ji JL>J JjUll 



1 

JA4 (S) 



(R) kj^-* 

iais j 3 jaJI 04 

fl 

m 



h' 



4_1_L4 



(S) kj^-i 






aLu (S) Lsjjjii + 4_La(R ) bjj~>^ i 



r • • 

> o 

jji«4 -ULa (S) L|jjj£j 



k^><; ( \ ) A£J> 




r . n _ r e 



4_al*Jl Aj^jlilS fU^V) 



- DNA ~t <r-i~4l AA A_3 ^_ulSLJ ' 4-tV^Lmll (£ A_»- ' (ji (j\a A iijLmJl jpUuJI jjnJuj 

I4I4 (jJt (^ull Ljj_pSLJI Ljj_utS^Jl aAA CuMuStj - (jVl <IAj jjm CilljU AjjjjlaJ AUij 




• sUjVI Jjiujl AA 4l <rt~m<iTt Ljj_jaSLcl) IAA (ji Lilli Jw» (sAij . DNA 

DNA (jL« * (ji ^y/Uui (^Ia Allij A_pij^Ji ^a DNA (ji ^Ia w ui ' ' ^aV 1 (Jji ^^a^pi aaj 

IAA luxu (^aII l^A (jjjjjjJt A_up Aj Cuts till jJ j 1 5 jLi-Jl jj> lAISjAA <^1a <jSp (»J J^«aJI i_ullu 

. J^ahaII 

: 4 ^u*lr«Jl aLj^p?e_JI 

> 

jlalS jlpAO DNA JaIao LS^ SjAaJI Aj («jjjl (jLa lj iAAul j lJlu iaSI UAaaI 2U>a«aJI ->AA Caj^i 

CiI_Pj.Pi (jXa jp$j v Aji Vi (Deoxyribonuclease) ypSjP^AAj &u£\ ,AjjjVi iaa 

laaAjj (ftjJjVI I A<jj AlrtTipl 2 U,t,'.ti 3 iLPI ClUja^ La -L l C Aji Aa. j JLaJ j 1 RNA ji A_uuu jj_JI 

. ^pij^n s juj 1 _$a DNA (ji jp^A l*a 

(Bacteriophages): Lj^-JSLJI ljUjsV - V 

Lij_uSull C>UaV (_yLc CujjslI (^aJI ljLuIjAJI <jA A_pljjJI 3-aLPI ^A DNA (ji (Pc jalI (_Ja1.s JlIIaA j 
ijjSjL^ i_jjL»uJI a AA ^ |»Aauua I l£ jdl ^Lall ji Aiti JaA uijjJtpl jA jLS AAj 1 ( j* .V'-Wt Phage £l£) 
(_pil ’iuj r uSi^\ wIaIaJLi J — (£jLll jJjjJt A 1 M.jla ijjSLA Jlcsjj Aj it-ij->i_l (jAAJj^j DNA 

A_Jj*Jl j-^h'n Aj^aaSuII AaIaJLj ^jujj-pJl JLuajI jA Aiijqj YY <_PI^al Aju Aji ili'v AAj 1 
"2lC,JA>v» ji) U 3 jL» ji ^ua l^ll 1 ,jj_p3l J^jSU - U - t> - Lyijjup \ • • ^Ijjl L^U JjiiJj 1 iUj_pS^JI 

. ^jj^tAII iI»LLol (_ylc jpj Aj^_pSLJI wLdiJl ^yfl I {ya £)jji (^l>« 

«Uj 3jLc J j - U V ^jjl ( Jjlj ijj-juu U£ ) jjJluijJsH J^lJLj DNA l^jjjl«II (j^j 

.DNA 1 — up _>_) ^ Ji.juV ujali j CujuSJl A-up J^ lAj jla ^ui j>-lH (ji L«S . (j^ojj-Ji 
uu> (Y JSLw) 2uLa 2b>>o ^i !>>.[ ZZaZ*}! ojiA(Chase) (Hershy) ^ >a JA1«i oij 

tJiUKitl Coja£llA Urtujj-Ulj I (jjJJjuJl ^ <i T 1 jj) jmJ-aJLl (yUiJ^Jrttl DNA |VU9^oJ ULa 

(Jj»lj (jP < 1 1 1 CiJyjSJ Ij Ji»i»tl j^AiugaJt (j^ uP (j^ * rtitiCtlj L«L3 j Lj j-u i Sl i J I AuU>> ijMJ^yulSI lA^l 
l_pi J-9 lA JA LuJjulJ (juuJj-UlJl DNA JS (ji AjjL>uiJI j JlA jjLu uj ij^lai _L2 j . 7L)juuSUi\ LjjliJI 
DNA (ji (^i •/.Y' (jA (jAi VI Lij-uSUll (jll (jjj^jtall (jAJj>J (j^ Ji-Aj fij U-uu 1 Aj^uSUJI A-l I> J 1 (Jj»li 
. 3 JljuL>- (l)Uujj-iA « Uj (PI L^jiAJljj 2LjjajSull <Uis»Jl (^ll J >lU (^jlTI _jA (^uuj^jaJI 



^ ^ r . u _ y . ^ 0 



ALjaJI ^_jLLa 4Pjm 






y iisii ui ig p * t 

jXWOt f < it* r 



%} * v «' H-v*i 



jlj^JI djLaJI 



^sMJUl 





-iU-j jJjaV I (jic uLL<->Jl ji j-lill uic Cuj^t l wj ) L>«jJ l j t i_»jL>«j jrUXLuVI j 

DNA. tjjSZo - ^LaSlj igjJijSI t-il^IUVI IjjmSLxj 

(jiUiJI -ojLjtlll Ig-ilc uj^> i 2Lt>JI CiLulSJl (jit lj Lv Llclu/ V t a jla l\j — »• Lot tta^V 

sDNA SjLxc. js (Ja 

C<_o (Jj L^xjSjJ ,_y3 DNA <J^»jLjV tjLujj-taJl k£JLiA jV liiJij ^ jU Li JIJjjJI I JlA AjLvV ' j 

3-iLC.L^n ix itil juSUULj Cj Lu/_j j-uiJ t ajLA (j! VI . LjLu^-tiJl j-ls iLolj^JI SjUII RNA jji 



^ ^ r 



r . n _ r e 



4_al*Jl Aj^jlilS fU^Vl 



(j\ d£ij jjV I CaJjj * 1 3jUJbJ( ljLu/IjjJI 3 4 3L*>Jt [juJcua 1 jjSj L^jI 

. LojJij 3 LpJ I <J£J *Lp!j^ll 3.aUJt BN A 

« bMssJl ^ DNA 2 l**S - X 

DNA <LiaS ^Ua JLuJi SljJJI ‘"' l jN'* , *~ SiLaJt aui DNA jt ^yLc l _J T J ^ l^JUa 

^jjjLJa Jlul Luu-i i <Ujl m*ia Lgji Jl*.j ( ^l>.JLri Jia ) SjJLuoJI Lj^IsJI Jyt <La. Uo -ia ^t_jjt ^ 

. <LjjLuIU j-t^ L^II JLvj (jfl iLtaS 

t (jjiat ( ^LLaVt ) <LlluJc>J I AjlLuoJI jjS DNA <Lca£ AjjUia jLLd . % 

Lj^Gilt (_y3 Sjj^^aJI DNA 2 Li^£ > rti«-T< J J L*J ( ^LiLaVl ) <Luu-o>J I Lj^isJl ^ DNA <LcaS J)l JL*.j 

. 3U JLutr>>t t 

^yLc. g_utia JS <£$! I»j jl i_u>«j IjJ liu^a gjiaa ja jSZlua guAa iLsol l j^ LuiJLj - U - L >Jl Aj_ih <jl £jjl>.j 
(Jjj*. JS ^ > he 1 iAi~i~i» iLpljjJl SiLaJl Jla V I j <Ui > »i->iTI 2Lji»Jl ^yfl iLpljjll GL«jLl«^I 4 2uaj 

tjLLujj_Jl jla 2^-v. tj * j <Lpljj SdUS J.ajt -1 Jwo jl w *'_< La^> l j T uj^ll ja I _LS> 3 NN La-iu 

J21uij CoLj DNA ojSLi laJLu < UM>Jl (^a LgjUj SjL^Ij l^aJLA |<uj RNA CjLLjJ^vj 

. ,^3 ^uatj 



luSj 



ujLa^LtaJt DNA jLli^V (_jhK~\ <Ljja AJjI JlILLIs ^u-xal ^LsJl jj-iiJI £^a Gl.j m ma^Tt Jjljl jLLe 
DNA zi£j->- ljj&jJi (jid cS^jCUt <Lf^L>ia ^ ^-u->-LJt ^a JLiJuJl Jjuuilj 4 ' 4 _dj»JLi SUaLaJl "aLpljjJl 
I 3 Ljnil LjLajixaJI jLcIaVI 1l>> Lj ji JljV DNA . AJ 

t jj» J Lj J LaJI 4 " 3,1, Tt) 

(jmiSjj* jSjm 1 ijiij S j» 'ii iMj sjLu^jiS^u js _j 1 tidJLu^as^jUJt j-a DNA ' 

iUajljj 2 1-» i *4 j a oliLu/jiiJI £y» (DNA) ljI JLu 3-4IS iU L>. ( (lcO\\ ril)()SC) jjjjj 

illajljj aLsujVl aU J Lc *. j^LuJ I jLcljdJl ^ 3 JL»Ijj jiluJl ^a iUttalsJI ijjJjS 3 l SjjU 2 Ll«aLuiJ 

4 -)ln~ hi a _L >- 1 JLa <L 4 -Ll>- ) 5 _LdLdJlj 4 tLT i 44 La^ l t mt t ^^a ^JjVl 3 j JLl AxaAUaJ 

ji t (C) Cytosine j* (T)Thymine (j^ajti 2 l21sJI ^3 Pyrimidine 

(G)Guanine. jt (A)Adenine ( ^UjAi 4 j 3 Purine Gldliia jL»»i 

Alifilatl iI>Uu 4 i^all jLa DNA ilaj_^w ^a ^Aa iTl Ig lAaj i Jajj i^j La -C t c - Y 



t ♦ U - T . ^ 0 



ALiaJl jl U a 



,_3 T Sjj £4 A-igAl mJ Atajl^ J JaGjJ Gl JLu^GSjGlI Jia- I jS-lu ^ 0 |G3j (j$ Jj£3l SjiliJ 

jSLuj J £G^ 4- i lc GUGujGh j niH JjLGj JaJjGJIj ( V (JSLlu) 4_JLi)1 3 JLO^-dS^Gil jK ii i 

ijjJjSl t SjjU ^t-> ,~ij^ ."'I "iuzj^fvt 4j JL»-^J 4jl ^yUt^J (_£)LAU JSLj^ll I jubj < GUlu/j3 

3j Jlj Ala ‘*\j4 AJLdG OH ■2 Lc$^>«4J AjLjI^j ^Jl>. I jGc l ^ r wL«i>J | j.Cmtl <^3 0 |»j9j 

(_uL> C 7 U^ jjG LgjlS <jj jLcoJjjG I j 1 jjj 3 T uJl JLcI i_jja Ui 1 („£jj»Vl AjL^JJ I _LLc jS.aJ I (jfl V ( 4 ^j 

• GLou^a ^Sxu (JSLjA ,j4 Jl»-I j 

i£juao ,_^tll GL U J LjjLujl4 ,jGj.sVl AjjuaioJl GlJLujGS^GlI - 2 -Jlc. J)j£j DNA GIG jJS - r 
(jic t£$3a G (_,Gl GU3J 2 UjLul« £)jS3 <jGI^>Jl Aj gA ai G I Gt JiG^GSjGJl jjLcj 1 jj^caaLill l _ T G 

G — C,A=T- rfi (jaj^G »it) 

lu> (Franklin) (jG£3ij3 l$j c^ij ,^211 GLGjaJi £>4 DNA i_g£^j jGUGi (JGjlii « l>- jgi j - i 
Aj *G~tl j-Li ^ySj i SjlGJI ^yJLc DNA ,j4 Glj^iLJ j^a ^ X Aauii J j * *~* Ci4Jl>Gu/l 

j\jla j^fal X ** » ■" 1 i~~*~ ■<>'*- >*■*_« 1 1 - ataUG lju£j3 ‘"‘IS GIGJ^>- j* 11 i‘j 1 1» J^l^X AaGl j^Gi 

j-« GIjjILlI Ij^a jGGl >2 G \ ^ o Y j»Lc . e^j^aJI JSG Gl4$la4 Ig Gla G (_,t-vtj 2aG jjjjj G 4 

(helix) i_j^j ji gjJ±>. j£u ^yG i ri~u DNA jt l^soIG r»»Gjt jlaJj . s^luji <^ig DNA 

GLAui^a jilu JSGa ij t i-LJj j^alt <>Jl& Gj^j L«£ . JajjJI J ^G> 3-juLaIU (3j33 G>j 

(j)3 GU!i jjic. 3 . ,Ja.tiAjt 4^-v 4 ._llc >» j ^-G‘J I jLtl^aJl dLa»^Jj (j4 iLo»jL>JI <_^3 JLv 

DNA. ytajjG (j4 jjSI ^>4 jjSZL) 431 Ji k-J^AII jJa3 
3 j^ua A>- I G I 4 3 . 1 * 4 ? t jS 4 L». U Jt jjaj 3' J -“ *4 j DNA jj-*a Gjuuj Jji Jbu 

(jlS DNA luS jG Jj^oa ^3>G t“j <!>■* <I>^ 4 J (j 4 Jji (ji Vi 1 DNA uuSjJJ (model) 
jUaG j* jri>«Gi 1 jla i_iS >Gj (Watson & Crick) Gbjij u^iA^V 1 uUJUJi 

(ALuJt GL>.jj 3 Lc G >- j^GuJI Jl^I jaSI ^JGG LGLo 1 (tilmtl GLau<j^lj^Sa<JI iiu» (»L*JIS 

-(r jfii) 

JLS gji (JS (j£j i (jajj)~_>mTLj Ua ~'j ■* (jGl^aJI (j4 ji . Lj Ua j ■* (jGo^Vl (j4 Lai I (j jSZuj 

(JS ^3 ^xu > jjjuui I Jt^l^aJl ^Ijjl JaG j2j 1( jGajjGJI (j4 t _ 3 G. £_jjVl JULl 5 GI ^4 i^i JLx^j 

(jjj_jGuGl j (jGlj_»Jl JaG^a LGGj . j (jGj^Vl (jjj (jlatajlj JL>.^3 Cu> 4GLcv jjJLtA Jajlj^j 

L^Gulxj JaGjJ 4_Guv I JLfilj^l (j4 (jl Cu> j (V (JSLili ) 3 U G a>jjJUA Jajl jj Lj MG 

GjLGU (jjSj (ALuJI GL>-jj j3 (jGo i a. Gl3 J • 3 Jl>-I j 4GL>- Gl 3 3 Jlc13 ^3^ ^j^L>u w Ga.i I 



^ ^ i 



V . M - Y . 1 0 



Aalsil Aj^jlilS fU^Vi fit 




DINA, ^ i jlx4 i < An,j qa a^Lux^j i qmJu DNA os^z £3 



ji dJUj£j jj)«>t^l j i^ij 2LcLt>- jja-cJ I ^>* jj ft o L tf JSLttU <Lu-c>> jjJufJl da j! jjJI j^SHj j 

^Ut^VtoT I xLjiijlaJl ji ^a^lx4 UAJL^i ^jjSLj DNA aiSj^ O^dJ^ 1 

• ( V <J5Llu ) ij-LmS Ljl^J 1 1 JliC DNA ^XJ L^>J f ^SLmJ 1 ^iS ® (QjSj (j^JjSd I 4jJU 

LJ< JLU^-d^ ^-U -Lv^J L U XJ ( J JL>0 ) i 2 lI1j <J££ DNA f^lxu l^-CX-l J 

J>^ <j-a 4j^SuJ ( 4jjL>i>il! J* ) u! ^p*J 4 DNA ji <-J$J £)j£jud 




^ 0 t . n - 1 . ^ o 



4‘n^oM ^ jl U a 




j^JI i J jU! ( t ) 



< U . b . (JJlaj DNA JjLa i (jAiniTl I ogiAul 

. ( 1 J£&) 

DNA < 

DNA <Lu»s > he t «vn j»i »>yiv t ^ < u . u> ji Ijuj ji 

^y» Jo^Vt Jjjb A>ii»i S J lj J L v A-l L> . JS J lit" mJ L$J 
JS jLwi J2}j l (»Vl «biWb ibaLiJt 

iji jr < uuS^J ji fjjuulaij £y* 

WLUuj {jic. ^jo»u < DNA iL»- jl JIUJt JLdjJill 

4j1 CiiaJi i <L2 JLi tbbjiawJI <> fir baa L^J ^S U j 

jjbj (jl_3 . iLULSba JlaIjJs jbjlbo w - ' j "■ tl 

2C«j5Ul oU j . U t»H Jajjji JS ^ 

JLcl^aJI *_s Q j J;LS lil i (JjliioTl JtaJ^uJI j^LuV 

,7,t I ( j_4 i LU- C V jjjjbf I 

2 at-< q jjiii 5... A - A - T - C - C - ... 3 

wLcL^j^ILult bbAcljja i-u3j3 b_$Sb ^ <J*ld3 ^3\ 

,uj u ijLs 3... T-T-A-G-G - ... 5 
<ji jS U j UfrLa bi (jb < jjiuuJI I oginni DNA 

claUJI JbJ _j . A. sus J*l Sjla tlajjMi jrLbV i_JUiS J^ju 

. bUi jj» jkSbll ojLabll jj» -UJjJi « Ij^».b 



DNA ■ GUjjjy I 



ij-u C u ^r.Mt.'JI fbb 3 . iLdaJl ^ biUaJjjjltj ibbjJjVl £y» iJu c. Jalauj J^tLCj DNA £uuj iiltVil 



: (jb U bjJL*. 



. i-JjJJt _abuJl >*I?mj - \ 

2Ua«LS> jijO«i (^ic. *iJ >»btb (DNA-helicases) bbjjji j»>3i3 - Y 

JLaI^JoII (jjj 5 .i jj*. j^aJ I aL b -i ^ t ibjIjjJl juuSii — ilja it) 1 
.S J j J L k lj! Sb J b ^jjJUA vlajl jj o-£3^ L>* AC- 1 {jSL+jJ3 l<i^irv»j ^c. UAiblut j 




r . n . r . ^ a 



Aalxil Aj^jlilS fU^Vl 




aaLbb dUij DNA *LLu (DNA-Polymerases) 3 >*lji bUjjji <*>33 -r 

SjLbfcOSj-bJI a^Lbl (Ab(y50j 4 JLjJLjJl DNA JaJjuuI 3 J I I JuU 3jL»lj ibl jLUjalSjjJOt 
3-UiLiIl £4 3 JLo 3 t JSj t uJ i ^ a^cu^jj^Lull 3 ji^L 31I jrjIJJLS jl V j! jLjV AjjLsJI OajjJull <y_JI 

. ( o (JSLii ) i_JL3Jl JajjJu jjit 3 a^jJL^j^ILull 




1 V Y \ 

DNA k-iplyi; (o) JiLi 

JljJlsJ) .^-. 'j. .’A lt 3 4>L>«3l 5 £ya 0*33 Jl>.Ij tfLsbl <yii J^jij Sj^lOl (*jjjj jl uSjjjkJI 



UAA*.i jl Luu£g jbjt^IU DNA l_J^T v ,t, ji ljj ^3 ji 33 ) j » ajLb J bO) I 

^yJl 3 jLjoI (^i (jjnSLswJI ^LjbVl ^ iUv <U« £jlJO«)l Oajjuu)! UJLo 4 3 y)l 5 aL>bl <yis 
3 4_sL^-JI i>L>ol <y3 003 |Ab DNA co j-?* (ytaJ^ *■ J ylc. wJ>U I (J-4JLJ U> JLob 01)3 yic.^ 4 5 
Cu> aiSl^L* O) Li* /‘t iu_ t r 3*—S 0 131 ' Oaj^ »*a 4 x iu It b j . <t-» w ;;,lt 5 ajl^i)!^ ^.jOa-j^blJ ' -L>- V 

01)3 ji Vt 3 ajl^JOf ^yJt 3 jujlv OlOu^US^u Li-ub* SjbiLu# k_JjJUl |Ujjj jOb 3j^b)t j| 
jl3 l j) j 4 5 *— 3 <>1^><jI ^y3 V Sj^LJl j V 01)3j . [ _yS LxoJ I jb»Vl t lajjuul) a imitb O-XaoV 
1 a«J JL4 3j_dLa}t jL»3)l ijjt, OaOjjb (O 4 3 —5 >>L>«3l jy3 3j>uLo 0*3 JSLO yic. ajLb fOb 0*-Sjbj)l I Jl* 

.(n J Sju, ) (DNA ligase) 0 *j>)i atxmi^j^baOt 
!jA JL>.lj * jTjjV ylt yV.ta (J£ Jjblj lb**. Ob**** Sjj** y3 31 jj)l bl lrtjS-V ^yS DNA - 

yLi au^t jlui DNA ^ub ijujj 4 j^>Vi « 3 >^* <yl! a^jia jt>-i ^y> jlL«j DNA 
(%>wcO aibl^j <j' vt gj±jj* ■— J J 5 Li yic, jjv^j DNA SljJJ! tbLJji yi Ut 

DNA. ^uuj L*jLtC ijLU 3jL»t J 30*33 Jl1£. 3 - cL ji I ? ^ytj^bJI #Lta3JLl J — «~ J 4 



UV t ♦ U - Y . ^ 0 



AuOaSI ^—iLk^ A£ jbu 








3 ' 




JaoJI 

DNA ukU (1) 



DNA 



4_o Lu ljIjl>.j jy4 tjjSui3 tldjjla CiLiSjjt ) < _ 7 1^ Jo.^3 I 3_t>. I cjIcSj^II 

lJr a A-ulL«ll AcuJl |»uf>»tl Sjljo. jV» i M~IT "iuJajJLA ( Ajj^jll jju»Lu»-Vl J i (juJjj_JI_j LauJIS ajjSJjt 

( (^jui ) 3 Lujij^-u 3 j icLa o • * • ji jjLaj duo. .Alii jc DNA rvitijV j AcloJi Jj.ii 
daJljjJI juu£ ^ic SjljoJI J)V <dU3j . A-Jj. iti it) A_il»«ll (_y3 ajj>.j^JI DNA £y» JS iSaJ 
J.4 -Lj-LxJ Li > ?tl*ij ij I J.S'.uJ DNA (jLS JAI3 j^yjj AiloVLlj i lLuuL;->JI ljUjST ihTI AaJjj (_yjJI ri i n.lil <»"TI 
d»L»jJjtuII I j-uou d>JL>o (jt jS-a-> DNA jjiz uddj t£lj i^LsLdVlj All j£j i AejL.iu.tSJ I LjLtSj^ll 

. Ael>Jl ljLLu jjJ Sj-tlaj. djl j_Ju Ajc gjjj JL3 Luo .Aj SjjjvjjJI 

DNA ^ ^ <i*i iii j V Aji VI i JS DNA ui^joJ LliM ^,311 ljI^oAjII uflVT A) Uc ji j*cjj A113 
£i\jjuu 3\ {y» _ -tA.tl A_j_JL*ll Ui ij»l jAll Ab,r-I Lgl {jjS3 AA^IA ji (jlj-Ju VI f Lc JS tAlj_JLLft J je £ya AclAJl 
Lg-c l c JjAtsu DNA 09 JC ^%ua\ J^ju Ujjjl Y * jj» Ac >«>k 4 AaLAJLt Aoujlij A_JLc 3« LASA JIJAiS 
L^>. ^Lcl j DNA £y» AAllell AAlaeull u3 ijjdJ (CcLo ^ J^jlj ^3tl(DNA ligaSCS) JaJjJI GUjJjl 



r . n _ r e 








. xJsJUJl ijj> J1 JjUwJI JajjJuIl ^ylc. 3 j $j>- 4^11 tiilj j-« £jlJ3u GIjLo^^^uj I^jlCLuj lu> 

(_Jjitl (jtaJjji <j4 JS ^jic. 3 Aj»I j A_p Ij^J I OUjImHI j4 ^couuj Jjxvj ^ic. DNA I_IJ^ ritual JLoJjuj 
£> lxaV (_JUa£ (j I GUjJjVl tiiG ^ '" ' ■ 313 (j j j j ;;,tl ^jjlA JLv i JIa LoJUaj i 

" ■ 1 1 ^ Cj JL>- I 3 1 Vj <L>.iiial <jSL «j i_iO J5J3 lLU 3 tlaJjJtJl ' aljlt 

(j^» 4jxL4 Jajj^l 3 Xj J& Jl>-^j tjUujj-uiJI ^AjlxT iLpljjJl 3it»Jl ,j5U . Ctfl^ll d)l3 ^ia_j ;&J_jxi 1I j“33 

will 3 . RNA Jajjji i_aU LuJu i^jill jjJu 3\ £y» (Jjuu* Ljj j^la j lLU jJj . RNA 

. Lgj Juv^j < _ a 3U ( iLoJt CfLulSUJ oLixU U^o> j-uju gji J^Jl 



loLdtjl^DNA 



' 'J;) "'* ' 1 ■ Lst« jLol^j £jij4 J333j jl>.jj SljjJl ljLJjI ^ DNA (jl ljj£3 jl (jj.ua 

ia> jS3i ^ (Escherichia coli) ^VjS Lui^^iji Ljj_os_u ^lini DNA j jja (^sui Aji 
‘ xuJLjj i i)JjSLju» Y I ,^1 1 VI J V lg — 3* 1 xU j _u S L J I <L(1»J I Jjia UJLo . ($4 \ t £ ^11 dJjLa JxajJ 
l«aw»> (j4 • i \ (jJl Jj*aJ %xt-»*x JlayJ ulj^ 3 Jul xLuuij k _ T Ul ^jul Jill (^j-uSLJI DNA 

. (V (J5u£) j3l£ l jl j£j4 iLdadl (^j^ixll c LxJJLi IJl& J • ^Ljliill 

3 j-j ■» "->1 1 DNA LjUujj* ^y> ju£i ji 3 Jl>> I j IjjxuSLJl ^3mj jjla .jjxx L4 a^L 3> V Li j 

L«S <Lp ij^l 1 iLu/ju^Ji jxxij w * ** j*- 1 **•" Plasmids ljIjlmj^j j^xui i^ic Jjiiaj iUjjijiJi 

■ a^l.A'i ^ jj I Cti^ll (jxuu l^j 3 J^jv 3^3 1 331 JLytj^CJI 5Uj-uSLJI U^l>Jl _4X1 L3aJ j . JLaJ L^aS jtjJiu/ 

Ajj-lxSLJI LjM3>JI (Ja*! J I iLj^Uxa 3jl JL>.jLj Jal m~>tt I -Li « L 4 I 9 JI Jjuxujj . L^J jjAuoJjJI DNA 

.ljI JU4j5LJI 4 jl& Jw4 Sj-jxS ^uuj j_yLt JjxaaJl L&J14J 

^ JLjvj_j w ~ l< DNA ljL 




0! ^xJl ^ DNA ojj^a (V) 



- Ij-.^^Tt d)1 kJLuxu^LJl Uj I 
lLUj A ( ltd (SljJLTI ol jLajL&s* ljLu^c ) 

Cjul j 1 4*s ( 3lj Hi ljLJjI Sjjjvj^JI 

3 j. j 4 >iT I LjM 3> ^ ol J l_j4j5LJI 
(jLxjJxv I 4 IS (^j (3ljJHI d)L(444a> j4) 
^jj jjj ( *^»3~ v DNA ^4 3 u^jIj 

. 4m 



^ ^ t. U . Y.^e 



VnlaM J_jUa4 4^jHu 




♦♦ ♦ ♦ ♦♦ 



AaaSjA < _ y a Jj-JLj ^yjiAAj J£ Jjt \ri~njj i 1 $a 1 mrt*lt cLot SIjaJI Gljiij<i-v Uiii- ^ GLuu. inti ^gtVi 

JrxO^Jj >1)1 3 Ja jjlajj 4 ri~ilj Ajl V I j_>-V I > A j-Utl ^Jl Aa^jJ^ JL».i Jy> JLutA DNA Jy* JL»-I j 

^Ly*S (jIla !>jLa _c j_n j (Chromatin) u Lj u ij^su giguj^-Ji ^ jujjJLj 

GLLuj^A I GLJt » natl (_ 4 a£jA tJ^jLJ ^,311 GLLu^jjJl (" DNA J (jAAJjjJI jA (JS Jy* <Ljjl ))>"< 
wluj) 7 mgtt GLLujj_Jij (nonhistone) <Luj~i miti j_g_j (histone) a-u^," 
(Arginine)j;u>ji j ^A cUtt iA«->.ti ^ jaS t£ >^>*3 ' j .:*'^ > 1 aaa_>£ > 3Ji G ULu jj-J i 

,_yjLc>.jj ju^t i (jM'ifi jLLc j^Luj^v i i (R) 2 LujL>Ji a-a. j^ 4 >t«j i j . (Lysine) jjuujJj 

Sa^vjaJI OioM/jJtSl GLc^^mj 3^aj .U .‘ij.~i GLIj ^yicj . GLGiG <Ld3Ul PH 

. <Lc l i» ,j_o U 2L»juo GLl«£j i— > Lj j)~i m^T t JL>»jJ j . A_J La iZiLoi^ i£$a> < 3 ^yjl j DNA s^Jav 

^y^a A a lLG -iA 3 JULIA GUI laj Glij 4 GLLLi j^_JI Ja <La3L>G« jaa Aa ^A><A <Luj)*i d.^T) j_>a GLLLi jj_Jl j 
LulkUj IjjA 4 - a O j_y3Jl ( SjJUlA I_4 a£|jU c LU ^yi JG" jL) ^y3t I 1^1 ) <LUA£_yitl GlGLi I fjJai LJ (J 4 M4*i 

L* aJL»U ^yjJt '3 .. 1 .1 >A ', 3 T I GLLLi ajyJI _•-■•»' ^ 4 aj L«S 4 SI^aJI JG-lj ^,3 DNA ^y^lj^tl (AotaJutl 

.v {*1 GUjjjyt j iliLLu jjaIi i_j RNA «. LLi ^3 j»i\->»~iii3ii) (DNA Code) DNA ojJllu cuis 1 3i 

c ^ j—^ >_ >J ^.U ' A.la ' Ajl 1 ^ La 4^Lu^ t*\ ^Ia A-Ji \ iu^T t A - 4 iU> J I ^ ^_>_>o 

4l)ljj)3mgtl j 4 j3U Y ^yJl L^J _jla JasjJ IgiAin) jCUI l _yiA J Jl& tZuuajj ^ii ir-t JS ^ DNA 



iLdiJl 3ljj J_i4>. ^yi) j3IiJ At ijUti 33UjJ^>JI aJiA |3Aa ^jA AJ ^<.444»tt ^yit ljUaJj^aJI £ya Lii^aAj 

•UJU^aa V - Y ^ iAjJaS ^}*^AA 

J 3 AW 4 1 _ySUA^J( ^y3 DNA lj t ^yjjJASltyi J ^ ->f » T t J^A3_J ^y3 L^aS^AaJ I Ja 1 >iaJ I ^A3_jt JaJ J 

jums 2 J j_yj( l«a (a (JSaa) (nucleosomes) tiiU^AA^AiS^AAti ^ 4 jLa 1>. ij^su ^"nigtt ^ 

AaA^AAaJ ^yA» SjA» \ • • 4 * • * (_yjt^^ J "~*Aj | 4 AJ jt JvAtlL) Ajl VI 4 A I J.LU.C DNA 44 

<J£ (jla A.U3 jaj 4 u^jiAtl i g tjuA (« 4 aiaaJ 1 3 ja» 4 ^"i* G La^a^aAS^aaJ I GLaI>> jLa Ijl^Jj 4 3 13-4J 1 

5. J4aaJ 3LdAi«tl G L«^a4/ jaIS^aa! I SJajAxiij 1 *jlt-».«tl JjiaJl t DNA f.ijjz* jaaoaaJ GLSa ^aa! ^aaL* 



,jAj Laj^SU I j 4 ,jAj La <Luj)3ii>^tl j_ja SLuaS^aII GLLujj-JI j> Sj-jaS AaLw >JSLu ^yiA i_uj35 

V AJL>JI ajlA (yic DNA jjSLi LoJua j 4 > aa&4 Ajl ^ylA A_JI jLaj jaaS J< »i A ^ASUJlj 4 3~loTI 

(jA Jia-jjJii j_gj),", 411,4 ^ytl jj3 V I ^ylA jjalJlSGUj i_3UuJVI I _Li Gla ^a*aj_j 4 AaJI Jasj J)l GL 4 AjjVl jaIoaaU 



RNA. ji DNA 4_JLjS DNA 4 J.»ja (ji J.G gIajaa^aIS^aaIi 



^ Y 



V . 11 . Y . 1 0 



AalxJl Ajyjlilj 





( I A) J< til 




DNA 4 >J 

1 . / 1 ^ 1^ > > 



DNA. >. Li^j j^i=Jl ^ 

JaJa*? Ji^ ( v a) JJL* 



(^>Cfc4l L-uS>J 



i (genome) (o^ui 2Ld»Ji ^ 3-sj^.^oJt DNA j£ ^jJQJLj » OLLoJi js Jjit-tj 

ol jlu^JS^UI 1 LjUuLjj J j j L>«j L^j jS L* i 3>ta \ ^ V V ^Lc ^ j^L>-LJl jS U j JliJ j . JjJlTI 

^ DNA oLijJ^ ljLLoJI uu3jji3 Jj-Jautf t . hu-tjU £> IjaVI jJSj Lo-a RNAjDNA LjLIjJ.*- 1 _ya 

. iUisJI 

iUijMIi iZi L 4 . J . UT J I J^so cjLj_oJt u U - u JLa . slJ^.V ^ Lo-ta jl 2 Jj 

RNA J^>- ^ jjIXU itaj^UI cj 10. J . UT J I J.» » u ^>-Vt j-^» < iLuLij jjj LjLlSj^ c U-J 

e LL jI 'iLuLtaY t ^yaU^VI J» u RNA 4 . I_i_s J^>. JLJ ^aJI ^ytyuijyj jJ I 

(ot^<« iIiLJLuj^xflj RNA ?Lu jA tLtj'i m at I lj UL cjiII J^Loj Sljjll LjLJji 1 «LL) 

^yjaLJI La) . aUuLuJt LjLLokJI *AV * (j^a Jjii jLS StjjJI Zj LuLuL>- (ji Lai i^jjL>J\ 

RNA «Lul ajJaJu J-La-i Y DNA a*J^) £y* - L j J jJI ^lc cfljju jLoJ j < % AjLA^JI ^jlaa^cc 

. LgiuUaj (jA j -ci iUl iLfljjia ^yJI <L>-L>- ^ LJjLa Uj) Y t * Lojj/Yi [yt JUwl*JI Lfei L c I^LUatj uLLuj^jJI j) 



^ Y ^ t * U - Y . ^ 0 

k. ^ M . *♦ ., » 



ALiaJ) ^ jl U a <L£jm 



DNA 

SljJJI LjM-v JS jl VI 4 SjLa SjlvI j aL>i aaJLj aLdjJI ^ jjJLoJI I lI>LLc 9 > JLV^J 

aLJjaJI L4V.L00 Ljtjg'iiugTI j jJ I RNA $ LLu aLealiJl GLLoJI £uaj ja ajUaJI Site J^so 

aLJjJl ^Uul ja lj 4 jLLa>Jl ail LA juaj ja JljJl*II a yoy a jl ^jJajJu jl (jjilaiL*} I jaj i aj^uS cjLcaSa 

. Ljtjj)"ii>gtl j aj Laja^jaj jJJ 

' iiiljij£ii}l ja JUJLaJI JiJLJt ji DNA 4^ a LJ L; ^ j jj-Ul 1 jl^I l_$2JI CjIsuQj JLu/ljj Jual j 

jjUu jl ^LLa aLgSLdll aULj j ^2 JLvj Jiala . jaal j j_a£ jljIjiLtfl 4> JLA aLaatLi <J jji jj J jt JtjLaj GLajLUJl 
4 kjLduaaJl JlvI . ajauuu* ^ 3 ja \ • * 4 • • • ^jl j_v jjSHa A-Gr-A-A-Gr Lat I j_uaxEJI j ( JLOJ-dS^jJJ t 

.SjJlui iJ I j-Laa V CjIsljLUJI ja aju^j j_>LjJI I JLAj 

J* L 44 ijT DNA ^yA I 

43- L i > JI aJl jUi 4 jjLuL < aalt ijsljJal jLLc Si^vjaJl aLja^lall kjLuu»Jl aL2LJ»Vlj 

4^311 aUajjlaJI Aa^jta J_a2 ^j 3 j>i 2 . ajJ^ui J-la-i V DNA ja 5 j-u<£ 4£javi aLcaS ^ic. jjjjd SljaJI ol lii/j-vT 
4£^3j<.aJI ^a DNA aLaaS ji aLj Ij^l t a lalt ila^V DNA <^2 jl JLjj^US^uJ I jlajUj aLu/Iji L^J j 5 LaJ 

aLaaS jl gual^il jaj 4 L^jjSj 4^11 GLLo J-Ui jl 4 ^j»JI jjLSUl ■ iSaj jl JLixaJ aL2M^ l^J CemoJ ^yLoJl 
iJ-jyyui u^J 4 jLLujjjJl a La ajjiMi Ja2*a 4^311 jl^asJlj GLjJJI ja j£ ^ DNA £y» 1 Ja 2 j& aj . oLua 
DNA {ja aLcaS 4^!^ 4 »Lj^I» ua>- jJLLaiaJt ^a JL>- 3a 4 Jr Ltv <jt Jl>-j JHaJt 

aLaaS liLa <jj JLl jj 5 a I jai jl ja aU^ulaJl Lj^L>JI 4^ aLtaSUl jJLa 5 j^a V * J J L*j 

jl Jja»jt LaS 4 L^aaSjJj cjLjLuaa}! jj ( _ T l^ jaJ»J ajJui aU Caaaxt ^ 4 jI DNA 4>auU jlS LaJjJ 

JiiaLUJ! i»j^j ( 111- RNA) a LLi LajJul ijLu jl i_b 90 4,a}l jSlaVl ^yJI GljLul 4^aJ DNA ^JlaLca j 3 nl 

. jajj^jJl aLu ^ aLalafc j-Uju 



Mutations 



JL a La^a .SJLuia ^a aLaSa>j.aJI aLplj^Jl 4 jaljaJl ^.a. a tla 4 ^ ^a>-Laa j-a*J I^jLj *j ailaJt jilaJ 

J Lev VI a£JLa alijl _jja CdL3 I jl aLeLuLv SjJilaJI j-ijutJ j 4 ^y>j! jalSJI 4 ^ oLiaaJI a JL* j-ujtj aLul ^uJo 

i^jlJI j_eJLtll jwO j ^Ij^JI 4 _L»IjiJI 4 _u£jJ j-a*3J 4a>wuj aaJLao 4^1 S^JiLall jwu J^eaaUI Aj. L oaaJl 

vjUud J54^3 (jJI ejtji ^ttti (_J£| ij±j3j . LijL>ji SjLcIj GLLoJI JIJjuI jl Aj T aJi jai (aa>«Ju 



> r t 



r . n _ r . ^ e 








U*# jiuixll ljLuJI SjblaJI iJljJ JL3 j i jLojV I ^ 2 U2 1 >Jt LjlAgialtl j'"? <JA» Lgja u^£^4^|£ 



. GLUJI J j ..T>ua jjS 4Ac j-*-b 

i iLcaluJt julalb JjL>ij jLujVl ji iLvjjJ L^ja ui£y ljIjjjlj ^Jl j^ jAj Uj 

t£i <L»-daa fjS j^gla ilaa»V _Ll 2 . fc _ 7 Sjjbl j-Ma AS Xb -J jl£ j»Q£t g-Aaa ^ ClJ. L >» SjAla AU3 iUlai j^j 

ua^J Ij jj.„ Jjlmj »u~ ... j |tj ^3 j jbJ I t AS> jt Cua» <L*aL3 AJlus LAjjA^Ij. Ilui^oa 3j- uaS Jjvjt 

i Ancon jSol (AuAj cajjtj AUtS "AJj itu LjAc A Liu (jib* SjAlall j JA <LujAj ^yJu^t JL 3 j t <Lcjjj^)l luGLUJI 

. L^vUul 3 jLjJJ ljGLu jLujVl lg\ >■>" m.j ^itl ALG Lgua r.i^^uti 4 H 4 I 

, Lj|^.d,E->H ^Ijjj 

: ^-CUiA-CJj 3 J 1 LJ I fiJMJSJ 

t Ljt^rtt-ltl - > 

2 lU -c v j^ILUII Acljill i-ujjG ^a aja>GJI A».j ^^Ic. j . ju^Jt i_u^jG ^a ^LumS >^*3J <L»«- C u ui»J j 

j-uu£lt 1 Aa <_omx4j 1 SAu J u v AAuj j^Lau i, 3HA.4 (Ajjjl jJ$SG b_j I ^ L** < DNA 

«^a ^jji.CkTI adM JlSj 1 w L o< -Ul »? I SAuLul) Sj^uaJI j^ LJLc. Al$ao juA«U ^uLujuSIt ^a 

. 3juL> LuVL*. 

: a^l Gl - T 

1 j 1 .".I j ^UH a jL 4 tjJiso j 

j>l .,,£<VI JL 3 LJ ^LuwjVI j^a jASi jt fjfiki.ua SuLuj ji (jr-i3't JLU 3 jjjjtJ t LjLui-uuall U Ac ^ ^_JlUI (I) 

I JLltj jaSl ji Jl>-\j fj.iki.ua fjLn Lj^AbJI iJj^l><3 ljuu^ • jlubV I jj jaJ j jGliJLUS ^a I 4 S 

i^a Ljlj'i 1 ifit) a Ac. i rtrliAtlj JLaj . «LuIjJI iLfLsJt ^a ji-jua ^ciiiij . ^}jVl iUL>Ji 1 _ J a 

Jjjj JjoLaJI g 1 »>4T I j»JLcj 1 ^-y> j^~*u»t) j»Lutcjt Jl*j LjlJLuUjjiUI JUaajt ,» JuJ ^ >wcu 3_»IiJI 

L^j 5 U i (jjLS ^ ojljo aa SjAllaJt « jubj(Polyploidy) w » j »-*»n ■ ^ 3 _Aa ^jCLA^iS 1 

‘U*^ ) (ji-u-aJI a Aalll AU3 i^Iu iiajjjL«Ji tGGLUll ojmS a i m. la . GiLull ^iufi 

JS jV 1 jtV' 3 AjA»- cjLo^a alj^t IgJLc gluaj 1 ^LaiusVl ^a u)U< cuatl i n r l^~t~i UaIc AU3j . (u n 

/ 

j_»Si jjJGJLj i>jUbci <jjS3j Jjbl iljLAJi j^SAa La^AjLj j^SAa . juSl aAju jj5b jw^*. 

1 ( j £ ) tycbjjl aAaUl lj) 3 ASljAftj J u^aL><^Jl J_W» ^ais LJL». A»JJJ . jL«a)lj jla»jVl iUalioj Lv>t>. 

. bbj^ccj 2Jj\^Jo3\j tjjXaSS \j LL Uttl j ^LaUt j jt->ati l^JUj 



t ♦ U . Y . ^ 0 



ALAaSI ^_jUa4 AA jAu 



3£J JjUaj Jjl ijjvj (j l-> Lj1j_pJI ^.u-'caJ I J lj J ljO jjV Ail 4 jSjjillaJI Jill 
jjaljjill 3* ^yjJLiJl ^IjjVl L*4 jjvj J^OULOJ Ijkl .4 jut >->«t)j OLutuoJl ljL dt < ^11 3* JS :d4 

Cu «4 ■ ^l.-Vitt 3 I Jl>-j jLtajy • (j 3 _J hjjjJcjJI JLj J LoO <_y 2 ‘iiSSLuu* LgJAf t~> III. jT (jlJLjjJtj 

. jLujV * <3i (jiyst 4 Axj L_1 uJm ^LjjSaaH _ j JLiStt Lj^Ls- _j-~« /a Aili jaj .oLAs-ilf LUlgjvl a<au»j_j 
3 * 4 J .-^V. i UjLLc w ■» j --->>* ^vuiu Ljr lc. LjLU>Jt lajjjj j-oLLi ■ ■"*! ■ .^»H lajS^j <38 jjJul\ (lj) 
im yuJn 3 ^ i_>jiiiatl £lojJI ^ LgaL»wiII jL*j 1 ^ A * jtAiUJ ' aljj tj»LmJajy I s Uil u i i ir-itl 

(jjj — «t I Jyt j_uU» sjj». Ajjj jl . U g '< < .1 U_U J)lj-» I <r3 J J L_L) A2 US ‘ aa}l 



.3jUJL>JI ■"■! ^--.tt 4 aU gcjUlt 3L3 <Ljiu/UHJI LiMJ>Jl 38 Q-lJL>. 3 J ■"’* j Jit-.tl aAA ^.ioj k j 

ji\S33 ^hji itpJi oLulSlt ^Oj .(gamete mutation) 4 _^uiuit il»t . i jut ^ i>*jj 

l _ y 2 Ui>j 3 jjt j .A-.TI ^jic, iLev Lia jgtA~« ,4 U5L»Jt j_y2 Sji alatt ajA><J A2 US .LjvjIJj 

jUISaj <_yHJ* DOLutl ^2 Ujau 1 jASi 4 jl J&jjjbij ^UU < I 3 a J&jjlij *j ?it^n aLjMa. 

t A2 3 *a2 3 SL *jj .j»Vl A>LU)I 3 ^ 2La i S3«4 LjLiaa Ja^o 3 iUfl LjLUII 3-* AjA». LuJu tito» .Lj^iA3> 

.1^2 Ljj^jja SAjjLjJI CulS lil 1 Jj uao* ijUSl j A^jjj ^aJl 

•■'j 1^*44 



% I _u (,?» lg~> uujj i^LujVt JLi jji 4-uLd.lTJl aj ^t->tl !,»> *>~ij ■ 4-il JL>Llu^a ji <Lu UiO jjS3 Jl2 SjJslaJt 
^jISJLj Aluj Ljlj-pij (_yfl <LoL3AjJI >iUH i_uu i 2 u»Jl tjLulSJt ^2 tjLv 

4Lu Lum SJ I CiLkS^tl I '42Lu3V Li I .S_uj£Jt 4 jluV I j '^J'?*'"'"' 1 * *tl 3 AjluiV l£ I 

Lo»Vt jjlali j_y 2 ULt tjjJ 4-u UiUiJ t atatt i_ulLjj .^>JI 3-1 I L^J ^jJajjCu 

l3LuL£ tjltLua ,_y2 GIj-ujlj uJk^bJ jLuuVl tg~>, » 1 _I ^jiS I Jiilj ^ii 4-1, t->»~ n.4tt GtjJdal) Lai 

LaL>. OlaLuij daLui J^a Ij 4 »J .t^h ^ 5 I (_L*t^sJ 1 ^y 2 ijLtujyt j*i t>l~»(l>_ 1 j .4-UJL4 

(mustard gas Ja i>»Jt 3 us iLuL^sji ^ jUiyi j> jLa us itj>iiiiji aJ I 3>3 SjluiVIj 



UiU- j LjLutl ^3 ’^jJLstoJ) aJi&i .U j-j£j yUab- j(Colchicine) 3 i ll> J‘~‘( 9 Stl a 1 La 

r.lji . ,^.tl 34 JAc. (_yU UU^L»> iJjjL»<J .SjljJLv 4->m')i L^ILso JJUalut Lgj j4j <LyaLJl AaUH 

3 «j . j 2 lj U L^JLa 3 Lu»jVt 3 * i 4 Uij£^ja jac LjUua J^>o 4 ~i, maTt GljUlaJI lAUI j 

US .jj jlJI 3 a 2 LJL»>j 3 | A-*^* (uiU j -Sj-aS jUi L 3 l 3 4 Slj 2 jU^urt 349 SJ 3 ^ 3-1 ^y^tt AlLi LgH.Li.ai 

LjUliHiatt 3 a S^jjS oUaS ^Lul ^yLc. 3 jJL 2 LgJ ^gAUu <ttS ‘A 3 j 24 GLUilSJ LjljUts ^Lut l SLI aS 3 ^*' 



r . n _ r e 



4_abd) Aj^jlilS fU^VI 



w]> 








♦♦ ♦ ♦♦ ♦ -V ♦♦ ♦ 

c^U^VI 

^1 tj.alja i—JLLalt 3 jS>j J)t J^rtTt l 

. C)LLoj^_Jl £J _*ji ^jjLLj 1 



RNA. (ja+scf I t_u£j3 dajjtli ■ 

JjaUJI - ^y» l ) t RNA gA^I j^ LL> ■ 



.( J>uijit - 



. 4-ptjjJt 5 ^ jjlIj ■ 

. ( J_clibJ ljI jt^rv l£jjlL> ■ 

. Jb&lt CjLu^o3 ■ 

~ iLc.Llua JLfca (^JLoeJt l^jjuj ■ 



. j-uaUudl 






j j ^ j 1 ^ 4 . -uauI 1 £>SUj ^ LcLu jj-Jl ljL£ ^ gj jjVt l^VI <LpJl 2 ^uwt jl>.jj 

: 

(Structural Proteins): - > 

jMi-JU (jj jilt j J^jaSVt (jjlSJI <^2 a!t>\>%A uitSl^i ^ J->. -Li ^,311 oLuJ jj_JI <jA 

1 2l»Uall 4->.iq'iVl u u S^J <_y3 J^JU 3 SJI j 1 42j_>J| « Liull ja lA_>_i£j ,".N ,A-»tl ^ 

. Ia^jaj jLL>JLS <Li 2 I^Ji 4._<lafVl tjjSL) ijil if I ^xi\jjS 3 \j 

(Regulatory Proteins): 2LuMlL£}t ^LLujj-Jl - r 

, t-» ■ * 3 ( _ J 3f I £»L*jJjy 1 (J 4 iVi <^Aj 1 <_y>»fl ^jl£ll 4U;;.M j Ciljtor ( ja JljJlhII ftlajj ^,311 3jLLu jj-J 1 ^jA 

j»Lua»Vt Ju<a 3 LaLU (^m->»tl w t-»«'i <^3) I S-iiiAatt *Lua- Vlj iLjaJI 3 jQjL£JL> iLuL^iSfl G^lcliuJt 
3CeyJt j.»~i»>4tl j-c»31f 3uL><3.mVl ( j^a 2Lja«fl i3>Lul£fl I .slj^JI £y» *£113 j-Jl » 

. 2Lo»jL»«flj aLtia-IJifl 

O J> "‘ c k£fU^2s t aLtaJI iLcfaiVl ,j£ Jia- j3 ^31 I ljLLu jj-tfl f I jj VI *2 Vi «. LLJ "iSjJJiu* tllaj- £J L3 A j 

1 -j-jSjJ tijjJ I 2Lku«Vi L»a- iilf _j 1 iLcLcaVI j_jaL4a* VI L? A jj_dl 4-u LLJ I CilJia-jJl ^y> Lajj 

^LcLtal 4 -~ J - ?--•* J (U)OI!) 4 jlj mS jJjS 4 .- j ■* 7 . a ,jAa ,_, ~i i«i <J£ (.£j3a«J Cu> JL>.lj 

3a ■"j" 313JL31I 4^. ^.4-ji.aJ I j-iutJ ^aa-jjJLjA 3j3 JLv^J L»S . 3j3 JjLj {jlla <J^J (NH2) 

3ji w I ^ (_f ■*•_» <jZlS\ (Glycine) a» ^jJLwVI i_^. t tjj—ijSl I 3j3 (juJLu 

ijIla J iLtSLJl Qj-fitC 4a mlt I iS_jJLwVl ^waL4->- Vl jjla j V I 3j ju 4 U, , 'j ^ ^ ^o>jjiJUA 

. ^yJLw V I w 4a^>J I iUL>- L j * 2lLoo (R) j ^A 4 jlj Ij <La > 4^a 

ijLajJjyi 4 3->-_5 Ib ^ji-JI I jiuiJ a_4 4_>JLyaV I ^aL«a> VI JajjjJj 

(Peptide Bonds) iajij>j «ui' pju JaU 3 ^2 4^,u>ji 

,^j 3 jj-Ji ijjSLi ^jji juIj_ji jujla (Polymer) 

jIjlaI ^2 c^! 4-aLo^«tl oLLujj-Jl <j-u 3j>^' 

«Uj ^^2 (Ja-JLi Cflj^JjjJl 4JLA ,_yl I LsS i ijIj^JjjJI ^2 4_tJLy) V I ^aL^a- VI t_ujj jjj 

4-< 1 4 f j 1 j-«^»ll 4 SSJu 2 >iiJ w t-»»3 jta ^1 4 4-ui-o- jj JL t^J I dajljjJI iLaLiVlj 

. CiQjJjjJI 4-j. U i->i.al I f I _jjVl j^4 -U-bJl Ja»l Jj j i .-3Ti 3 JL2JL4 4^1-^ Jj-u jj_Ji (JalaO 



H 

I 

R - C - COOH 
I 

NHj 

s 

cfV' 



^ TV t ♦ U . Y . ^ 0 



VuioM ^ jl U a 






(RNA s) 2b3*u>Jl 




<LuLu Lj|JLa»_J (j j» 4 rj V. a ^ 1 1- aUnitm J^a Lgji DNA RNA t-J Uo 4 J m> 1 

aLc^a^aj "&JU UJ?- jjj^o 3 Jla.l3j jiLu J^a J>a SjUj^jJSj^u JS ijjS£3j . L3l JLu^tlS^U. II 



V (tu2j 3ji_J '4_L<jLa SjLuj^JS^jJu 4-uaLiJl l " . 1 A , , . jj A T I dajjjJ lu> LjLoaajbll 

i rtHWi RNA g^ji iJS (jl VI . iJjjJd I CiUuu^a jiu/ JSLtfc J^SLLJ (JjLuJI Sjluj-J£^-UJI 

i ^ 1 j l«a^ DNA 

jj-^j i jiltu DNA (jjjSLli ^ jl) I 4 U-U (ribose) jSLlu RNA ^jS3 ^ jj » ju - \ 

(fcu/Vi jjis Ll& Cy*j ‘ j—SLlu £y» j si ^o^—tuSi Sjj t£j>~ li (deoxyribose) 

Deoxyribonucleic acid 

<j-« ijjSui^ tfi ilaj^u (ja DNA (j^S3xJ La3Lu 1 Ljl JLu I j-« 4>aa Jajjiu (ja RNA ,j^£3j - T 
. 4_)l J_>. i Jiii l <^3 ilaJj^JI frjijj* ijjSL) JL9 RNA <jl£ jjlj 1 L3l JLU ^JS^jJLTl ja ^jlaLSaa 
DNA 1 la^'ia js GiJLu^JSjoj ^ %-U -c>- jjuuuJ\ juiijiti ^jin'itu DNA RNA > an : >ij - t 
< jjjj)~jr | itlj (jjjl^Jlj RNA LaJLu 1 J^cajLJI j mtl j ^ulj^>Jlj ^jjjjVl JUw 

* <1)4444^1 £* ^J4>4 l^iIUI l j T k«jUll (ja Vij (J^uuIj^jJI (ji VI 
. w w*_> jjjlII * Qj ^,3 f*4 ‘“ * RNA ^v4 gj 4_j Mi J_I Luis j 

t ^jU JJ_J| «. Li-l L^la (JS Lg j J tL j JyjJl jljiblf (_ylj L*03 jJU^LLU ^ 

i(mRNA) Jj^jJ|RNA c j^>» - > 

Gijlu^^iS^^iij jjIXu (RNA-Polymerase) RNA 3 j*k ^jjil JbLo jb DNA jui 2 uUc ia-J 
^bjLj Cu> (jjxaj {yc. DNA Uaa^xu <n h \ j an 3 jju < (Promoter) y,a>>»t t ^ a mj DNA 
Jbjj (tvlj DNA 4laIUI ^ic (ftjJjVl iRNA £ya J^aisma lLu^w {yjjSZJ t_JUaS> LaAa>-l 

'5 —3 4 L 90 I j_y3 j^jJjVI J^juj 1 J-^Vl ji3 JL>.lj ^aUtl RNA Jba^u ^tl wLUlS^UJI 3jl_Lu 3 -JS 

J J * 

JL>-lj Lr uj r Cij 3>^ DNA . he Laj ’4 _lUjJI aJL4> 4. uu.*i j 3 '* _ 5 aL>ol ^ RNA ljL«9«a DNA c-JLia ( _ r Li 
'4JL>- ^ Lai i l^JjJl ^ DNA tJS jtui JbU VI i_ddJ V 4-Aaatl I (jla DINA uau&LaJ LajLLc 4 jl jA 

4_ v u-,n a T ^>-UJi ,j^a Jtaj^uJi ‘gjzj* DNA ££>>» ji uj>j DNA ^ daaa * j_>- ^uj |*jj 4iii RNA 

La (jl VI l ^yj3exijJui\ JL»I ja La^Va t Jal5^b RNA £y» ^xalt^a l j ^yjl ^ia'n ji 4JLa i^V ^5L a .a 
J.a>>a.tl 4_u>- 3 J JjUj 1 4JLa ' 4 .t-.'4 ^ jtll j 4 b DNA ^ ykLa'^l IJL>.lj Ltaij^i ji j3l jjl ^ 



^ Y A 



r . n _ r e 



4_al*Jl Aj^jlilS fU^Vi 




j*j 2 j ^Ltfi j* RNA-polymerase ,>» 3(>Lfi LjLJji jl».>jj * g^JLuu i^Ltfi 

ij i Laj. LgLLa J5 j (Ojjjf OJ l 'ig~q SljLtf I «_iL3xaj» ,^3 Lai . Luj^Lill aLjjjjjjJI oLjjjLUI ^j^LgjoVl frut'il 
Lj La jJ I ' t-» . 'i j’i Cu> 4 iLa^jLLJI Aj. L aJtf Jl Va,’i ml fri ityj SljjJl LjLJji ^3 111 R N A aljj (OJJ 
«LLJl <U->-^-a ^3 JljLa ptjjjfJti i_3^1aJI L)^50 LaLLu ^aJjj-i <LU>jj ,j3 IOjj j lIiRNA aljlOxJ 
OJUixjl |aO SljLLtl 4^3 MalS mRNA «LL (^xjL Lj 4jL3 SIjLJI LjLLjjjj*. 4^3 Lai i DNA i_Jl3 (jic 
4j3 L> j->- <J£ 4 -jIoj JlL aj JjUlall Axa^^J (aLi-J a LiJJl J}L». l a j!U-ij),'i.;iiJI 

fri in J uaM ^jjjjxJjJ Lj Lj I O^^^^jLLLI uili j»jxo jxj^J Lj lLsLjJjVI j3jj» mRNA 

.( IJiLur) OLojvjLU} £iaj2\ j3 > 3 ^ic-* lg~>«~4 AUG ijjijS Jji 

(/jjjjJuil Y • • (jll 3^. jjx jjjSLa jJjj ) ^v-LLjJ Vl JuJLC jj> Ojlgj JL>- ^_3 mRNA L 3 jiaJl JLlc Lai 




. f j^jLLuull 4 ^ 3 JS^vj^tl LjLaJjjV I LiU,,,! jj J^joVI (j^a mRNA 4 JJJIJI I 03 jji 

^^xU^XJjJLl Is LlJj V I 



^ isLojVI jo <0 j^Jaj mRNA |*~“j ( ^ ) 

*Ojl <L)JJ j£j jjOjj'ill OjOP ^Jjjj 

: (rRNA) LT a^uj^ r uj2\ RNA ( jAo^>> -Y 

V* 4^Jljj.j 4 ^jxujxjjJI RNA £>a gljli 3 jul c LLi <ZiL> iac ) Lj La _jxi ^xj jJ 1 «. LLo 4^3 jJj»oo 

aU^I 4_yg.mj Sl^xll j^a 4^3 Sljxfl LjL juLiaa* 4^3 LjLajx/jxjjJI «Uj («jjj . Jl LL i J I JljJl^. £y* Lcjj 

4^3 DNA ji USLa^a jj>uJ I Jjbtall t JL3 Laxj 4 iLcLuJI ^^3 Lj L o^xj jxJjJ I ^j-a jVV I « U_i L^J (vu 
Ig'ia jxLu 4^311 4 7 a^xujxj I RNA LjLLt» 3^m‘i 1 * * 47^ La 4^!^ 4 £_$x»o SljLJl ‘ "‘*.;‘^j L j jL>- 

. LjLajxi^xJjJl a. Ljj 4^3 ^a 4_L>- JU rRNA £y» 3 L<l L o<* p \ jji aLsuji 4 rRNA 

V LaJjjij . 4 ^j^.Vlj 3j-u £ Lo^Ijl>. I t (Subunits) l jjj 3 ->'_j u jo L ^ 4 w ^jxijajjJl ( j_jSLij_j 

4JS lL ! JJHXJ j 1 (j V-— xl~ Lj»i3 jl3 J^xjjj-tll ^Lut 4^3 4 -LojlJ LojL 3 j»JX4/ J_i_J jJ I j^SLj 

c La rtiUf ijLLS LaJLLc ^LioJI yxll j«a ^J-^*i Co%j ja Lag La 4JS Jaxjjj 03 j t Lag La 

4,11 3! 3-O I f.i uc >xc J3"L~i (oO 4 j*3 jL-ij)~.; mtl 4^ LjLagjjjjo^l LjLLLi jjj «. Lu (O-Ljj 4 4£>»i 3^a ( j T uj^jJl 
«Lu SLLLqg aLLjij 4 j»jx/jxjjJI LjlO^j Lx>>J O-L L ljJI Ljl OjOjlj rRNA (jx JS ijjSL) lu> SljOJl 4_L>- 1 J 

. rRNA j mRNA ^uLi ui>j jj_ji 



t a U . Y a ^ 0 



ALiaJi £_jUao A£ jxj 




: (tRNA) JaUN RNA -T 

jjJl S-tLyjVl (^U^Vl J^stj tjJJ I tRNA jA l jaJ ijj-JI 4 Lb ^^3 bJjLuU RNA b 4 utlotl 

) A 1.2, tjj I bSjjcb tRNA b 4 43J ^yJLwiI JJCJj • GUjmjjuJjJI 

(jUJ 1 tRNA GLLc^ b 4 tRNA ^uuJuj .(tRNA b* gjj ^y> jjiS\ l$J c>jSa Sjbii ^y» j$£\ i^J ^111 <LLb«Yt 

DNA 9 -ijjA- b 4 4>>Jt ,jiuu ^yic biLLcv A - V £y* Ci Lc+ (*>iJ JSLii (J jLc SaLc JLvjb 
lu> .( Y JSLb ) j»L*Jt ^JSLaJt tRNA b>Lbj4». <J£Jj 

Jn.dLA>i,*i b)LiL>. ijjSuA I b- 4 *tj >.1 i rt"H 

• sbjAjJt b 4 iLiLow* JjlaLU ^ Jl^Ij 3JI jrt j.sjb 

4 Lb ^ jjJ L»^J tRNA Jljija^a JL*. 3J . 

4^4X4»Jtj 4 o A-j 3 JL> bb ^jlJl 3A JjVt jjjjJlll j^_lT| 
JlctjA LjTAi b 4 I JA . Aj (jolbJI ^o-joYl 

o 4 3 -Lb. CCA 

<>Jb.l jA tjjljSHI b^Lia jA j->-V I 

1 j mRNA iSjj» jua A-LtuLuti 111RNA 
^7 4 u.j mRNA j tRNA bri^ CjA^a JaLbjl uJLao Cu4 >- 
aLu-Uh bt tRNA (j -Lc « Sf 1 ^4X4^iJ 

. JJLaujJl ^ JlujjJI JbJ b 



The Genetic code 



w^„'J -A>-i !jj» |4J (jilt J mRNA (jlbd ZtLyi'^j ^ b)l JLU^jUS^jjJI jjUj fjA <Lplji^}l SjJixuJI 

JLb-uJI -LjjL^. A.lmlm ,^3 iLLbaYl ^bsLaa-iU *_>Lb <^11 jc*. jJb jJ I mRNA DNA 

tRNA b»Lbj^ jLtLxl b^ AJ3.~1.m4T I ljI Juj3 t JS3 ; uJl ajLc. jaL* t jVt JlJmJt j . LLum LLuj^j ij jJI 

9 ^JLyti j 44 > jJSb AmaLaJl 

jjjt bJLbi ji 3 uLLuj^jJI 4 Uj ^ J^-jb La U j%« LLbaS IL^4.>- jjj^c bJLb> ji Jv 4 

jjjt ^jXc iS^xs%i 2Lblj(3JI AjiiTLa miiTj^jRNA jDNA^ JS c Lb^ J^aj ^aa&bilJLujjJS^jj 
JS Jjb A4JS £}Jjmlc± JSLab ji uao tjl J^ u^jJSj-uJI AjlJjVI AJUbj . iLaJLsol 

4 JL 4 JS jjjt a_ 3 ^- j ^Jjlj i£U3 al>. 1 3 (j-4 2 L« 1 S b^Sbij b' ‘ b ^* 4 cAr! 4 * ob 4 >• ^ic. I^JU 




b^A 3^ Jl jl .A a 

JibJ! RNA t jA»A- 
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A_al*Jl Aj^jlilS fU^Vl 




\V\ 34 iL L -ia I ^^aLo-*-! {j !lc. pjuao LIT JLJ Cl Leu Jj_J t J A,G,C,U 

e£ I pV LUij (p^JLu^otSjjj) La 3'a pppl pjaP»- pa P_j5bu pi pSLoJ V PLaAStl plfl pi—oJ Li j 
i 43t~*>»a Codon 3jLu <LoiS 1 1 = ^ t ^paaJ Lata jliJV 3 L i SLq.gil iuYLoj^V I p£ ^^3 iu_Uj til ibiJjVl 

i_3j ^>_». <L*jjYI CuCj lit Lal i P-ujjuJI a Lb J^i-Ju p*Jt LLLcal LPa.-^ pjju** U i_3l£ jjJz pljLa 
*LaiS pj$£3J <L>-L>JI pa jCS I l JLt j ajJiCu LaJS 11=^1 ^LLllu LplP LLPM) pSLP ^Lc, (Pit LPi^alSj-u) 

. u) I -LU 3 - I S 3 L Lj^L) DNA 3jJum 2 L ai &t pplaj jAeVia Lit j ^ylcj < pual ya«> PSU 'ijCuh 

Cj\jJluJ\ JjMajJ t pt V t 1 iLp^PJt 5 j. flint I JUjJ '4.PIS aU-P Cij£jJ pL>- t4 1 • j»Lc J^- pt Laj 

i>Jl& fjJaJUj I j»Lc ^ L_Jl Pjaa^JI |4J JLS ejtjj.aj£ (tUul L fedfc Jjlt->j pUlj pLiai PSP <LiuLi«Jt 

pi Jjvp (jjJl JjJL>Jt lL* 1) lj j I pi Llaa-^ia ja ( \ (p2j ) JjJLv ^ 3-ljjv^a tuljjJjSLt 

^ S.s^a»^aJl LLG ja lAJL^Ipa PalSLei pitl Cj t JLu^lS^UJ I ijr ^£ DNA ojjaJu u>Lp5L> Lai i lllRNA 

a JLJ LJ Hi pi LaS i p<_eat pSL Sjuii pa jPSi LILLb pi pjL»JI pa g«VLj LaS i pjJLaJl 

w t->«~i Lgji p PjPjjjJI *Lb ^>5(UGA,UAA,UAG) tuljjijS iD^Li j (AUG) P-u jj_Jt p_L»u 
. L - u -eJ I A j J lc . <t tint iii ^T,. ij p^ujj-J I a Lb A_L I tA.li.r i 33 i pi i _ im I 2tt-<3*<t I P-c. SjLai j 

^nrtU CiIjJlui piaJ iPtjjj^Jt w wLu pi ^pixaJ (Universal) 2LaL& ji 2 Lm 1L& iLplj^rt Sj.iiintl j 

tZilil ^pJtj LjLi L lIIi j iPlj^t-ifiTl j Li^uSUfl LjUaj^u^l pa i^LpJt GUPISJI JS ^ aLuoaVt ^aLa^Vt 
jjaajVI <L >- j ^jic. pVl Sjjjv^oJI S_oJt iPLulS^JI pS pi ^ p2 JjJj t JL4j . pVl t^IcuitjJ CcaJ ^lUt 

SLoUl aJU pa 3 ^uai 3 pis juij Cu^SLi JL9 5^ h nit I pi Lit 3 . ASjjL uu» Ps^iu/i p£ L LLj jls 

. ljlSjSI LU3 _La pluuJt pjj^Lot Lcj^oj ^Pb Pj JLl P)j.g~i mt_g 
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4, U taM ^_iLka A£ jLu 



Ajk^LaJI 
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&j£ia)t 


ufcfW 


U 


c 


A 


G 


'AlX^ 




111 .1 ! 


1 1< :u 


11 All 


UGU 


IJ 




lliuj^Lilaiuiv 


Serine 


Tyrosine 


Cyvkaiue 




LUC 


ucc 


UAC 


L’GC 




U 


Hk9t> 1 ji mine 


senne 


lyTCTJTTie 


< ’j SlCTTie 


CT 


l.'IJA 


l K A 


UAA 


lltiA 








Leucine 


Seine 


SlUP 


STOP 


A 




UtXf 


l JCTi 


UAG 


UGG 


G 




1 Cl JO TV 


Scrirv 


SIOI* 


1 T>pk jptstn 




C'l H J 


C'CT ) 


C'AU 


cr.ii 






T rivinr 


P*nli nr 


WWrlinr 


Arpjnim 


1 1 




cn .<? 


exx: 


CAC 


CXK' 




( - 


t ruin* 


f^nlinr* 


Hiviifine 


Ar^jnine: 


c: 




f'l IA 


CT'A 


C'AA 


C'GA 






LCUCulC 


llohnc 


Gillian line 


Aicaune 


A 




C'l Ct 


CXT. 


CAG 


CXiG 






T rtirirr* 


PltUire 


Cili ilai nil ii*. 




o 




Mil) 


ACt J 


A All 


agi; 


u 




hilrtrinc: 


Tli rn" ini ir 


Asjvimpjnr 


Sctviv 




AUC 


acc 


AAC 


ACC 


c 


A 


t*. demine* 


Tima Trine 


A-^imiyjne 


Serine 


ALIA 


ACA 


AAA 


AGA 






tv.UciM.ijv 


IllfCUIBIV 


L\>ujl 


Ananixv 


A 




•M iCtiNTAKT) 


ACT. 


AAG 


AGG 


G 




Mnli.xunc 


Thrcainc 


Lysine 


Aminatc 




C'.l II 1 


GO 1 


f «AI J 


CKil. 


u 




Wine 


Alminc 


Asfimgne 


Gt>cilK 




Gl JC’ 


OCX’ 


GAC 


GGC 




G 


V.iiiit: 


Aim lii v 


Asf KV3%iiv 


( ihviiv 


c 


C'.l IA 


OTA 


OAA 


C'rC.A 






Wine 


Alanine 


Giimnueacid 


CJhcilX' 


A 




GUG 


GCG 


GAG 


GGG 


G 




Wilt- 


Alai tit v 


^.iklaziisc.vxJ 


CIKciiv* 



Joa£ \ (Jj -L»-) ol yLZ. Jl J_5 A>- 



Protein Synthesis 






tjJJt mRNA si^j^o (Sub unit) 5j-J > «-> 3 jl>-j um uai^. ^ . Ux j i jlu 

tRNA Ji^ijja |4-i ^ I ijjSLij AUG aj ijj±j£ Jjt 

Jji (Methionine) i^JLcaVi i ^uioj ^i! juj AUG tjj±j£ £» 

i JjjLuJI Sj-ui£ Jj 3JL9»j uxi Ja <" j~* i ^JLlIu ( _ s 3JI JLtLcJI JUJU1 id l ml hi ^^JLial 



L 44 J Jajjjj ji ^jSU. j ^ic ( V * LLj IjLu 33 Jlac j 

^ jj I ^ uLfl^att JLi JLs-i -Lul jjSLj AUG *JUJt ijjljS jlfl iULiLuJI ii)ljLa»btf iL>xujj tRNA 33LLiJa». 

i(amino-AcylA) (A) t ui (P) <Jjjl3LuJI jitaj 

i 33 1 j)tvC 3)^13 3jjJ ^ itlU",„VI ^yS JLuxxtl - U JlC tUmlm tJLu j 




r . n _ r e 



Aalxil AjyjlilS fU^Vl 





^Aki-xiTI ^ j ir->j i mRNA isjj* ^jlc. tRNA iLCxa •‘•jj - \ 

.JuuuuS\ i JUJLc. 'iJuuJuu QJ t ^JLmVI (_yaA>«JI tRNA ai^JoJt I JA Al goo ^JLmVI 

aiajij ojjSj <Ut jCUj (Peptidyl transferase reaction) JjjlOxJi jai j^Uj Cjjl*. - Y 

1/lUbj .3 j_adtt pjuuju JjJl SJl>-j Coo jj* c Jo- SjLut (JcUuJI t JA /.t^iali ^jlll j^jJjVlj . 3LjJu3j_i 

Lcjla JjVt tRNA juidj Ctf jJ < L>« -C jj /AjjLujj atajl^j ^jClLi JjVt ( _ T JLcaV I ^CmoJ I Jajj-j (ftjJjV t 
. Ljlc joJLtaV I JwlCmoJI Jnjooi ^yjlCtl tRNA Lai tjo*T ICo^nlLca <t-i/i"(t JLSj j»jnt/juJjJI 
P (_yjj ^lati jjjjsctu ^yjG A-ti-oJ i a a& j i mRNA j i jcu i ctjoCj - r 

mRNA i-uuLu tRNA (b7 i& jjajS jLC« Cco- ^jo-t 3 Sjj-aJi i-jlu (Cj . ^ou^oj^ji 

AoaUll JL u -uJI - U - l C. attain/ Ja-Ujjj t A ^ylc. i_nu/LUtt ^yjl CJlaJI (jliaaVI (joaoJl LJlo. 

. JjUaJl jjiOj (Cj / CJlaJl tRNA a^JoJI tlus> JLlJoJt ^JLtaVl (Jd<j*>ttlj 

0 <i mj CJLi/tj mRNA (j ijijS <^tl jajat/jjjjJl J LajLui J>all c Lu ^jlgr > rtSI j 

j j t mRNA ci^lo (jjjjSo ■ t— . ~ ^ > (Release Factor) ^ jitaV t ,jaLt 

^yi*. (jt* mRNA £fJoJ ( 5) j^_o Jji Uj . itl Lg^-tAjO jfi j*Jjt/JJAjll LjAoj 

mRNA «t£joO J.oaU La 3-SLttj t ,j-U j^-l < U-l lAjjJLl (Jlu ^yjo-l Sj.a»o» 3-Jlo.j Coo CaaJjj 

*Ulc. (Jilajj . mRNA ^l& ajLtujJI Ig'/a JS («oj3o ail Lot I ^tl J JL3 CiLajoujjjjJI jj-a J JL^ 

(Polyribosome or polysome) fjat/j^jjJi juac aiuLui 
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4_al*Jl Ajjjlllj (xlt 





♦♦ * 

Molecular Techm 



j r y>- (j-4 J-'-'aai < l 3 T JilJ "tLul^Sj k_u£jj 3l3jJL4 ^ JULJ 



>TI a jLi JI>«j jji LU SLa-J La£ i <Uj_l4l9» <LlL>- ji j Ajj* Tr-tu-U I ^jjS3 j <U^ 



ji 



jjisJl ,_)Gij GLLcv ljjSjJS 'AjjUia ill JJ.I L U SLaj LaS . ^cjjl I _Li> ^ GlJlGjjUSjGJl *_)Gj SjSjjtal 



^Us-Vt jjLu A3jjia L U SLaJ ^ GtJlGjjUSjGJI jjLLj ^yc. LUiSjjtaj < a La l 3j*a Jlj^l lj LLo» 

i£j£* ij 2LuLu Li jL>- A. jit iPij GLLcv SjjjS uVi> ^ <jiLai jGIj . Jjliiail ^ <LLLu>VI 



. aLul jj^>. 

(Khorana) iji jilG \ ^ v^ (»Lc ■ <it->tt um» DNA uUj jj>* a Lo i ^ j V t ^u>->i jGJ j 

<LLL lj» |«laj J^LsLaJl ^y* JljJuJI jV t JL*»jjj i 2Uj_u£j iLtL>- Ji»lj ^t) 4l>oij ^^C-LGa l j_cv r-Uul ^y> 

tjSL+jj i <U3 i_c£jj ^ jJi Gl JLujGSjGcfl j-iLLi < _ y Lc. o DNA ,j>» j_uGa tiajjLu ^LuV l^Gxaj.j (j >5 Gj 
JIjlLuuV Sjirtiatl (jjjjJa JjjAio t_ijL»«J ■ ■ <t-»T I Lm> DNA j» I -GGm t 

JulAsj < _ y G <LLLu> V I j-plj 2 Lu/IjJ aLca_t£Jl a Laic »^,.t -." ,,, \ jj» I j ^JLmI ja»> 

aLpljjfl 2 Lu/j L ^Uj G^jlj ^Ij <LLuJ^Jl Ll>- jf jjiLLTl ^Lu iLGLult GtjL>«jy I j 

< ,jij LgJjUliu/j (Genetic Engneering) 
s I ^c a ^J 

>laJj3 ^i3\ iLLLtvjj 1 tiajljjJl juuSJa j»* \ • * DNA 3jl iLvjj jlul - 

. ^LuL) j-tc jl jjJw ij^SLLjj . i_JjiJt |_yta tyS 3 LvjI 

jx, ljLuJI SJLv ^yjt ^yjl iJj^L) 3 'Aia^uiVt DNA 3jlj^> iLv jj J-L^-L JU£J . 
ji DNA (j^a {ylljJiA ," tfi j ■ t£>i»i 3^4 >-JjJ (jJjSLtT j>9>T JS jjIJj 

. 3lU153LJi Juil jiiri Sj-u^S jJj LjIajLu L«^j Juvj til ^jJj-a Jaj^u ^jjSa 1 •'g^ 4j RNA 

jjSUjj 1 tLLLcv jj_LuUl loAylc I j-3 ljLxjLo jjjJ J^aliLUt iL».jJ ^ic. j ;L. Jj ,7,tl jl .^.Ttl SjLu ud^j^J - 
. (j 3j^> ;;.tl J.^^it itaj^Ut jl-Lra.) Gl Jlu jjUSjjUJl *»> ,^."tVl 5 JlL> ^Ljja 



. aLaj^Ul 3jl >>Jt jl Jiia jlj 5j-u£ JyAaJjLuJl j 1 .-."tl SjLui Cul£ LatS^ 



t a U - t a ^ o 



4,‘n^aM ^ jl U a jGi 



sja jLul Majia 3Lua^IV I (jic RNA ji DNA J JjaLa)' ^lajjaaJt ajJLS ^IJLsdu/l jSlaJ _9 



IjUalSUt ja jaillo** 3^3^ ) jaila>*a jaji >I(J|4 u- 4 ^wiLa^- Vl ^J»aJ tHJjj ( J* ) ja»«ft 

t-JtjiJt o'"' jpi OjaJ O* 't'*.? 1 **- 1 * laJLi*iS 1 ^0 \ • * (jJI ajIj^JI <L»-jJ (tu> ( Mia 4-O-Jl 

la^la J£ t-JljJJl ja aJLft da^Jl (jataj ^ jjS^iuuJ i ijjSuJ SLlLaVt ^avjaj^JI 

• 3jj : 1 MS ja *j- '" ja 

s I ) 1 4 A t-jLol Jbfc-ual 

juar>o Cup. 4lLp£j (jljOjt jl pa>ia J3»la jpia j^p. jft 1 a.t.gtl ^ DNA jap^J j»JL?CuuJ - ^ 

jMtA'.tl |»jl»iIuuJj t iUuijJlIt Jj>«a jap!' JL>-I ja JalSaj 11 ) I Juj jalS^jJJ t IjbulluJ JjCa CaajCu 

iLLpJI ja JaJjaull I lift Jalap ,-al) 1 Clift JbtJ A-iift ^jjult J^aaJ JaftjjUl I lift jpuaali (^iS 4a»>atl 

. AjLacaJI ilpjftpaH (_Jljllt Lgft ijjSJ3 t ilftpuJLj JaucUaJ) j;pjl ftjpj jjift J 1 i~ mjj AftjjjLalt 

11 ) L 2 Mat? I CulS lal£3 1 aLa H aual* ^tjjVI jaft iUj^IaUI HjLaMsJl J LJJLao ^ DNA jjpg! j*' iWi»>J -X 
. I japp U t iLvjft lift Ijj 1 agl DNA IjtJLu^aiS^aj jftUtlj AjLII) LaiS jaftjj jaft pjlai iLaj^Ialtll 






1 a. j - 'i j — »~Sj (E.coli) Ljj_u£j ja lC_pa uVMu J3.tft ^ jaaft I IjLu/jpjpIt ji ^jjatall ja jlS 
CD 1 jjCa-LJl jpji IjLCLpuuDl 1 3pa.t H>VMau <J3.tft jaali jl »^~ „■'! Vj Jaafl H)VMaull a lift < _ T ic. 

DNA 3J-?" uA* ■‘Ha aa Ija ^ylc. l^jlu Hilaajjf ij^S3 Ljj_uSUl AajLftaJI IjVMuiJl a lift ji ^1 

. J <-«atl UlLajJjl I^aal GUjpyi a lift (Jllai JLftj 4 airtTI WL aajL ft jlaft I Aaaa^J J ^u/j j_iAI I 

? Aa^alSUl Aal^JL) DNA IjLajJjV t a lift (v>~L^j V IlsLaJ 1 3 ^* JIjmJIj 

• a 1 -i~i l!lo> . 4J JLsia HiLaJjjl jj£3 l^j ^^aLaJt DNA LJT SU Ljj_aSLiJI jl JLv j -ial 

Jbjju jfttja ja JiLalu ,jlUt ^j_JSLJI DNA J-»* ^31 ja ^ Hit ^1{ CH3 Jalxa 2i£^>>a 

. (lift (JftlsJ Lajlfta j!j-u5LJt DNA <3*?^ Ua 

^ja LaJjjt To * JaJ-jLa 3 ""* a (AJ LaS . a. ttl lj Lo LS13 1 &j uuuj> j i^aS\ CiLaaJjl jl ^aajt Ju&lj 

ja 1 ) 3^ 4 Hit Jl-U 33 ^ 3 ^ 1 ^ i>afta xjULi ^jjlu HlajJaV I a lift 3 a J£ j i < 3Lft lH »ia 2 Uj_uS 1 j uV%h 

jjIIuj 1 (1 J SLui ) J&jjuJ\ ^ftja ja ji JLlft DNA (UjaVl u^^JU ‘ > - , *AH3^3^ 4 V - 1 

jLaflJI Jftja JLlft DNA ^aJjaa (jlft llalLcv jjlLuJI 

33-?. jlaft SjAftJI jaaft (ajjjl (JSJj ( 3) aL><j I ^ Jaa jJj JS jjLUJI Ij^a laJLlft a „■ V> ^ft j^£j 
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4_abdl Aj^jliUj fU^VI fls. 



'5 



'3 '5 



T-TT 



i i 



G-A-A-T-T-C 

i i i i i i 

i i i i i i 

i i i i i i 

C-T-T-A-A-G 



I 



TTT 

I , J L 



'5 



JL-L-L 



G-A-A-T-T-C 



i i 



C-T-T-A-A-G 

t 



1 

'S 



I 




SjJo&c £sl y> -UP DNA hjjj jks ^ Jsj jJIj j-^ai )l oLoJjll jj.s (1 J^*i) 



«J # JjjJt I Jl* j»t J U jjjt ££>■ jt ^jLu jl ^juuS . J ji umjjj . *3 DNA ojJlloa <je. jlaJJ t DNA 

. ijlsjLu £y*jul£\ tj\ A>mi 

JljJuJ I o' Ale ljI JL u ^OS^Ull DNA im yXal <LLuu j j j 

1^-ile (Jliaj JajjJuJl o^jia cjli (_J^Ul »t-' ** C)jS3 £*£>■ <UjU Laljlal o^SLj 

O-ej j»ljL>du/l j£ xlij JcaJjouJ iSj ->- t t3j^a £4 LiAel^fl oV AXua >U I u3lj_laV( 

(tujjjl i _o>. t j )JS\ o^iSjJal I JaJj AUi JLaj fjSL+jj (t ^jSLcu ) i DNA ^le ,-njjjV I 
tSja* o- 4 ** DNA Co J-?* O-* 4 «t-> a Jj tj*»Ldl ^jlau mJ 'XkjjXX I o . JaJjJt 




4Jj.1aJ1 A£ jAu 



t . u - r . ^ o 



DNAGUjOjj 



*(£>>0 lIUIsj ( o J SJil) DNA ji U in') J u j ujl ^LuLj ull » L o JL g . 

. jlwiJMj ji ^La J^>L»Jl I JL£ L»£j La SjLaj < 2 Uj_u£j 2Lji». l^igjo ila 
I ^utr'i j Juaj%j I j I <J£ ,_L« Lij JLwj^LJ Li DNA ^ «t-> a jj I ^oJ I j — lLj j 

LjLjL^JJI ty 3 *-* -t^l-L ^LLj UjLLc. .j t oLiLoV jLcl^SJl <LULSLLa 3ij-ia LjLjL^j 



(HjJjl fkl JiiLLuLi j-LLhVt JaJj (^oj (ai i 3 _ls*U aLiosiLH LjUL^JJI ta lAJlfiljjs JLyaj^LdJ oLau>^UI 



. JaJjit 



L^o^Laj SiLjJJ LgllaLsta Ls!>L». j\ i Lj^_LiSLJI j-a iLc.j JLtaj^LJt LU j Jjlj 




DNA 

Lsy^. 



\ 



Jj-oj Jt-I — 



JUol 

Ijj 



3 ^qH« 






^ ^-~ VI jIjuo 



o 

o 



_1a^> j MjJ I i flf 1 ■ 



DNA ^LwLl-I(o) JJLi 



jl " V I jL j uo 



Lji jLyij^LJl (jrv*\ Ji.d3 Cct>. DNA J 

j Jl& Cc«j LaiSj t Lj ^L i>J I J_>-lj I 

Ljl JL^jj^LJI . ~,~,,.a\ Ij Lj^LiJi 

t iLjJ j U l ^jJLoJl (J'jjjmJI i tic UaJ ja 
j Lj^LsJi j_uuS3 ,-tLLi JLUi julj 
^ a (jjjjJI 3iLLa1 (aLjj . LjtJLyajiLJl 
(<ujjj ^ I JoLLu Li iZi I JL_ua j ^_ j_T I 

(tLL) . <Lal dWuiil J-ua ^ ir>rttt 

i 3j-iaJ' jjJaJLj LjLLj^Jl JJ^ 

iLtatS <LiaS LloLJl ^dl ~ a ■— j lilljjj 

Ai-lLg ll aJl DNA ji Jwu>JI ,j_a 

jjLu iLS L^liso jl 

,j3 lg~f tjj i jSLaJ jl L$j Lj I Jlu t 

* 2L$1» 

jti3 Jj) ifV>ilt bUUjtj 

J j) I LaLfl : DNA 

J -^«a) W L d jt l l I ^ylc 

(<uj |0 (L^j DNA 
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4_al*Jl Aj^jlilS fU^Vl 





- M3a ljLuJ alt Jl* V ja J J ^*t* iLijjjlall 4 j*J j j .^.'Ati LjLaajjl iU„,i j i DNA 

uLuij ^1 Jin lual (tuL)_j . 1^‘iiif LA»t jtLS jl cjt JLutj jl_u J> ju^ 3 DNA gia£ <ja (joa jLa 

. 4*a Jalxatt ^ ^.atl DNA £jU3 JJ-stT 4 Ji Ci - > ia <LuL2luI 
lt->iti~l 4jta JabtUt (^jjl (j - jjJt Lgaj jj5b ^^lll Lj^LiJLj IJUa2 - J ,AaV I iLaj^lall lai 

jjj^i* jaa*l 1 u^» ' c ' ^a-*l ' ^jtlt <Zi\j£3 a Jtljalt la jiiJIj l jjl j).4uj V I ijjSLi 1> _ T 1U ' ^ala^SJult l— > ^.L* Jaa 

. cjLLujjall ajJb c Ual 4aj jUt 41 La jjt ^jlt IllRNAja SjaaS j aa S jl*^ 3 UjL*Jl 4 J4b ( 

kill j 4ja uj 1 4ata JaLCu ^ jll DNA ab-iT jaJLSS 4alJL*iaatj ^jjalt t j£ JJau ca*.latt 

|4aul mRNA ja i_JLa t _ T la. DNA ab-tJ i^jll (ajjjyt t _ r L- • JrO^ -L»- ^yll DNA > hr laxi 

lllRNA ja j^SaJ ^yJLoJI lAlja»ia ,_^4ll iLLuij^aalt ^ AjjJlw Ju* jj (fljJjVl 1 j£>j , 0 .i.?nTI juaill |a-fjjt 
DNA ja ^jayJt _J 3 a*aJL> jaai^j ^jll DNA <^lt RNA ja Lfctja^ia JjjjhJ ^ 4a JL*iaaJ lu> 4 
JaLSaalt a laj 4j La 4 DNA £y» 4^aa jajjau a laJ ,ja (SJJ jj V ' I jl& la J r ^ 4 . j .j jt laj . jjbtll 4al* » 

DNA <ja £j4jalt k_J jilt I j4b 4rtr Laa kiili JLn-i <jSUjj Sj ala lt (ftjjjl ^t ajC iaib 4_*a 

1 (Polymerase Chain Reaction) (PCR) jl**. DNA jJUa a an Apt Lit*, j 
I -Li j^it-Vi mjj ■4aii*'^a ajl>* ' 4 -*j 4 jLLc; jaJLj ^ jll (taCJ polymerase) jj^^aaaf 3 J kilLi (HJ jjt ^ 1 ,!>>". 4 K.J 

. kbl^all jflVt DNA 4 ?tf Ltaa ja SjtjJUa (jjla J J jii. jl**Jt 

ibtjVl il3L4 DNA 

ja c j*> JL>-at ^i 4 4l*ijVI iLxa DNA ^ LjljL>>jyi ja I --^4 ljIj) U 14 TI u X* i» Jl41 

jjSLaa ^ jit kjjSjll (_yjb Jia 4ji a Labtlt ^juu (JajCuj 4 j^>T ^*> jalS bjL>. ^11 jalSb i _^»L*Jt DNA 

(ag'kt* (Jajj killjjj 4k_klaallj |«*jLLo> J'"' jjlaaalt atjjvt ijJa JU ^lt ^ ljLLo. ja (Jl*.4t 4_Ja 
jj53 JLa 4 >Jl& ji jaatjll ja) (jjtjjlt j.SL»J j.yals-»tt j.a'imatt j»tJL*CuaVl ja | 4 *adajj allLaall 

jt j.a~k ml SJlloJ jjaajLaJ jaa JLjJbtlt kilQ^j .(_Jjj.t ^yjtj^t CiaJLgwjat jl I JL* Sjla*. la* ^1 $jS3 

(JL»>alt I j^ l _ 3 a kloiall 



V ^ t * U . Y 0 



ALiaJl ^_iLka A£jaa 



^LataDNA 



JuSLj^VI 3 j l>iI l »1I ljLjV jit Cu*xi»j \ ^ AT j»Lc <^*3 . ^jU-G jjtlaj cr Lc. SjLul* oLLLi ^Lul - ( i ) 

( 3 -lill i£j m itl J-&J jUG VI jLsm DNA Lc* jJ jJiSSj 4j>* Lijl |«jj l j z u Jj-J J 31 f>l JLjx T ml 

<3-4 -^Ali j_j 3 fifSV I f*IG j LS 3 4 ^SLoaJI - T I (jjjjG Lc4^_j A^Loo 

t£-llll igjMLjll ( j T J^u»jVI 3 * £4j . ilrtlCitl 2iaJujj*j 2JU jla iLJLoJtSl iJAj jjjGi-ilIj ,_ 3 " I 3 ^ 1 I ^UjiLG 
jjjj 2l a-talall 33^1 3> U 9 G j V jj _tl I <^3^*11 4jAt it Ail V{ 2LaiSGll ^i3jj» JljU Lj^GSGII <L»GJG 
j-u-aj ai 3 j-GSLJI {fjljMtj'itl jU ^UuVl 3^ 3 '»'*■ ' £*_} < 3jj»Vl ^IjiVl 3^ m 1 1 1 3jJ>u»jVl 

,'iUilSG Jli 

(Interferones) GGj^ jGjyi g»lu». ^ u^jGSG 3 jjS3 ^i dttGS 3 $l*.Lli J^>3 . ( t_» ) 
RNA 34 1 Lit 3J4>t4 ijjSui j 4^9* VI 3 ^- ) LjUu j^-till i-ajajj ljLLG jj-j <^3 4 SU^m itl 

UjlaJl 3* (jltaJGj GljjjjiijGjyi 4^-LG jLujjV I (» my 4ja»l,s 4^3 (JLalaVI JIG 3 IJjjlajVl uujjuCS JG« 

.434/33-uiJl <L*a» L34 3* 3jjU**ll UjL>«ll 2 LjL^ 3 4J44G j ^ ^ "~**t^ 1 

(3Ua>“ill *(31 jJzsuJ* ) (_yalj^Vl (jaiJ ^ SJlum j^SG JL3 G I 3' jC^JJ 

JJJ jJ 3 ■ AJ3 »i 1 T I LjM>J I 434 <L> 3 jlk 3J — _« \^V* (»Lc 3L>- 1 .t->H ^3 (*i >Wim«tl 3 ij^Gs^GV ' O^J 

LLo- \ 0 JLsol 434 tGLLuUoll ^ 2jjjVl %jL^o ^ 3 3-L». L J I jSLG Jual 3 443*^1 jLG >« 3 J 39- 3JI jjlj 3IS 
4 1 j ( in*) 43*311 4^*9-04-33 13-4^3 3VI 333^ 3uVl -<->! JlII-U 3 iUjjjSj Lj^Li* 43! ! 3j>^j-^^ Lj^Aj 

3Jjlj _L£ JiAJ j 3 J L) MT 2 Lc 3 i 4 Qjl£ 3^> u> ^* 4^2 3 * j»l Jj-tlLu/V <LljjLl* 1I OLuiljall 3' VI 

.Aaj Igjlf 4_4la31l JL9 4 ^ j*^~* 4 J£Lul4 4 _ylj 

<>3 < milt I <— > I k-L4-L4.ll 2 L 4 jLd -4 LjLLo* Jla»il 434 (Ja-Lstll WO3L2I I 4^ Q_$-^ Ij * 3^ 9 *^* ( -a» ) 

2L1 jL>u 4 3VI J ju_i Sj-jjS 1^349* t^lLli 3* L«S . t J T u9 L>«JI ljOLu 4^ 2L4l^ll 439I3-4VI 4L43L943 

4_,ic SjiLall Ljj-USLJI ^‘<»l lq 3 — * 434 ^31lj ljULuII ^ Sijjvj^ll ljLL 4><1I 4J9J3 JJ^ 

,/■'< v 433^1 l J ; udl»&4 ljGLu 4_jfl LjLU^Jl — 1G ^jj 3^ lilj . LA33 jLv 339JI 3 tH?* 33LLUII Cu^ 3 j 

4^311 3 <La.lS3tll <LJL^ 2 lLL ^ jjLLGII S. ^ * mV I 4L3 La( * LuiIlu/ V I 43SI4V Gj-LiSUl 4> Jui i-tbuILujI 

. 3 LlC I jjl I ^laLL*!! 4^ 4L4II 4^ jjjS jjGj 

-12.G 4399GJ U 3LC.3JK j»3L>- VI 31 VI ^j9t4 iLiil 3311 w LmJLAgll 4l»UI _G*i3iut 39 j-j^SII JljU ( j ) 

4_y3 433^11 ^33 (*j JL 2 3 i33»l ^1 jLu 3ri-L>- 4^ A^SLall i_iL)j 434 wll jUi 434 3^?- frjj 43* jj^u-^Ull ^^asu 3S.4J 



Y . U"- 1 4 ^ 0 



4_*bd) f-U^Vl ^xlc- 



^ i . 



jA>Jl jl^Al ^yJI "aLo-Vl eleaj Ujla. j . JUjeilSHi f 1 i L>jS3 ji l$l j jJia Lj^Ls- 

JjjjA fll La£ jjitl VJbJ ( j T uiU joo- VI ajALJI <j>t Aiua jljjaVl alXA £jlJI» <L»«J Litl JLo-Vl 

gjUl {y» ^yJl jLtujV I jo jl j-eiSUl g^liil jo jla jo joj j^o^A Lit!-?" JLvjU j^yo LJI jo >*■' 

jo l^voLu ^ll <**»IST«I aLfl-otl a AA jl ^ I jALeiVL) »t-»tl Lg.»JW > tULua ^ I a jA eleal) Cep- jALeall 

jljootl 

^>l£4 ajLv ejjJLv jJLv ejJL>uJ Je3 Lao (JilsJI j^gJjloJ joo AJJloll CtLiA jla jo-Vl e-uloJI ^Iaj 
IjLaA |stL*tl IgjsMlal (AJ eLa 3 jiao- aLaLu SjU ^LuV joo- L$J j_ij_aiSL) aLtiLia CILIA jl Luiji jia 
ejjloei ,jP ala. iWimatt LjjyliSLJI jl ja_j . IJLv JaLd Ctt3 ejj JO- Jlolo-I jl ,ja/LJI j--»» J e£jj • ejJovau) 

(tel a-ijLviit I alailWimatl aLt^LuJl jl VI . jLuoVI a beat ^ jaeoli ^^litl E-COli <^A jlooVl Jloo DNA 

SjalA joA CovUaal eleOO Oj-eiSLJl aAA ejj-OLJ JL9j .JLo-Vl jo eflVi 3jOt jLejVl jtAO- Jo-li ^ <jaolj 

.jLeo-Vl euj 13 1 jo LgtjUo ^ VI SLpJl ^Le 






\ \ of j»lA CljjSj jjaaial J ejLell ^A ^^av^J j_U e&LuuSl jaoai jl£ < ^^oLatl jjjitl jo ej Leeeei.ajeJ I ^3 

aIaoJI jA ijoyJI a Lalxll lJU lAJUJ i DNA <£$jitl jaW I jo £jAjo i_J jt jA ->jLue aLLoJI jl 
Ig-c l A -Ajol) Jjotl aLj^eeJl eliLLevJl aJA jlS t ^ A * |»La er^ ^_J-eoJl ej^ta ij t ejLaLeeiSVl eUl^Jj 

(jaiau Leo- \ 0 * » ^yjl J-uaat ejl jj» ej^Li a Jot I . rtf LoJ ejLLuLaatl > rt i^i~ 'i a Leo- 1 0 * ^yjl 50 - a Lalvtl 

j_J L-a iu J L ^ aJ 1^-oJLJJ ( t < t rtt I j^yajA -_J Lue I Av I ) j»ekt I J i m it ^£t I 3 jLjJJ Aa a matt Aj IS ejLLoatl a AA 

• Aajlta^autl ^_ea I I joVLj 

L>a Lvjj L)J^auAj Aj ^L) 3 J ^av ^a JjUujVI jo > at I A • - t • L>aJ La AtLeA ji ^tl a L a l atl j 

t it if 1*1 Lh* >aSi e^LeeiSl fiA JLSj .^^aa Jl fkjCoJI (tUeLl el) L’e O et t AlalSUl 2Lc.j o Ae * tt e^jOJ j ejUjeujaiJjiltl 

• jVl (^jlev aLLoJI jAA 

LAUjotl I Ix^t (X) fk^aa^ajiltl Vj ( Yt“) (»Aj ^1 ( t ) (»Aj tg-aow t jin-v ejLajauj^jjiltl eaJ jLS 

LpJ (tv) |«Aj J^OeJj ejLajau^ajjilll aUL^j (Jb i_ei aUSll j (tov>J I ^ £jLutl I l _yb j^a i 

el) Leo- j .j^alatl ^jaaj^jjiltl ^1 a j 2 J e^litl J AaaojJl L>av . JLeatl J^uaa ^1 a LAAjAvj (tea ^litl ejLLoJI 
L)A Jj)‘(i)iatl jjaoJIj (jat^ejVl jjj^SL) L)A Jjleueatl LwoJI j 1 JeaUtl |» Jea JAJ^Slt I 1 _yLe ^2j j»Jltl JjLoa 
TMjmu) LjLa^oa^tl jpj ^yjjJtl ^yaotl ja>j jitif ^jL>JI ^ 1 a JLslaj L^oj^Jo. jaetg tl jjjjSLi 



^ i ^ r . u _ y . ^ o 



AuCaSI ^ jlhat AC jd 



oLLoJt ^y* JS iU$A - U JL>J {jSLqZmjj t 4 uu£j3 4£jJL 4J iSj . itt Jt j»jJLoJt ^ tiOfaJI jlj^HuLlJ 

♦ ijLauVt 

: I ^ ^_4_0“J I 4^4 i * m »g 

. Sj J LU t j AjuLuJI iLp tj^l t fjJa \ jj»5U % > >»>4tl ASjjia - \ 

■i» m>»tl udjllsj £ 1 V I JmI i m>4tl il&jjw - Y 

iU j_*jaUi^ <j3l 2LcLu<3 JL>i4 ^ J lSuuu^ 3\ ^ ijj . »t >tt ^jj r L>J\ £y» < \ l ?■"... Vt _r 

. iLujLvjLii 

iLoJt OLuLSIl kjLLuv £y» ij-u (-> ^gj.m iTt ,» I 2ljjUL« JMi. (2y» iI)Lul£Ii jjtVi iLu/tjJ -1 

. lg. L jJutJ ^ic. AjjV j Jjja ^ A _> i<3 ) ljLLj»JI U&jJLl JM>- ^4 Jjii-itl -0 

(Jti _mj jLujl (^1 ‘~< t a iaj j<uLi> JS jjLso ji ,_£jJU jl 2 LjJuuj» <L<X>- J <jV I L U SL»j 

.4jvj M« ,JSj jdku (JSJ 3 f^wjj ji jj.c'ilJ I j»^LoJt J Mi- i j3jVl 



U Y 



r . n _ r e 



4_al*Jl Aj^jlilS fU^VI (xlt 



Ai JLu/l 



: I 4_)Lv Vl 



(jj V IS iLuuJJt CulS ^oto ^ jlllS iSJJ^ ijapJ ^LL L o- j j^LUJ I Jlel^jill <2l > uj ^Lp -Lie - \ 

C = 31% G=23% A = 20% T = 26% 



i ijjSLi S 3 I I 1 l£ 

j ^, 44 Jajjji QNA -u jjJ lJ^ DNA -t 

r-RNA-j t-RNA — >. 

■ ( RNA SjUJi -Y 

^isjjijjSixh - j jjuyt uuj 

ijjie iuJLUU GIJuj^US^u LJMi) ^SU I - Y" 

r-RNA t-RNA -_ >. m-RNA -lj DNA -t 



ijjS3 wUJLuiVl ljUj^ jSLT w La lloW I ljVUIo»VL 3 iLp^ti S^rtmTt CuLS lij-i 



Y 



1 



-A 




iujs^mRNA ^^suji GtjLujtsLuti (j-* JJLe Jlai 1 i y> 4 > \ Y (jj* OjSui^ JLCLu JUJLe-C 

‘vn-.a rn-^. u-^ \Y-i 

DNA 2aJ^xu J)*a S-J—j' ?T^< 

5 

— i 1 1 — i — i 1 1 1 1 — i 1 — i — i 1 

AAATTCCGATTTAC 



. Ajut iZ>IajLu (_uSl-i 

. Ill RNA ljUuUu l-JZSi - t_i 
A+C 

&A rp + Q S-Lujt-UU^I-^. 



\ it t . u - 1 . ^ o 



4-L.LaJl jLL^ A£ j-Ju 



^LcLwVl ^uiLjo-Vl .i JLC i ijl JLU J. 1 S LJ J t ZJJ \ 0 * ^4 (jjSZjl) (X) (j-cv :T^u 

Jj-jgSo) Ju 

AjjmjlI Aual^ll AoJLJl ^LjLuII j flit tt^jM 

Aj <LuLo^ jjILpJ I 

A= 18 % C= 32 % U= 18 % G= 32 % 

$ t j LJ _j? jjiJ I I Ju 2 > 4 £L«j j^i ^ 1 f^j L4 

I^JLc L ; x,iujh 1 4 JL>.|J jji (_y 3 AijjvjoJl A j G -~ * ^ 11 > *> 1 1 Axl^C lj Ljj-otSL J I ^3 

.A^jljgJI 3 iU 2 U ^Liuii J 3^3 

• U^Lu iSLSilii J0.3J 3 jll>u»ud (jljjLuiJI-l 
. U^Lu JLV3J V 3 jll»u»u 3 jOjLuiJ t -10 

-ijllulalo. jGjLutll -o. 

. <QlaLi» iLulCII 3 d •>j'>i in ijylj'X I 3 j Loti t - j 

■ A>ii>i.o iLuLUl j 2 ldalo (_yJ 3VI SjLutll 
SlllLjJ _g ,g -jA haj- 4 £ A-JLltt LjljLtJttl Jy 3 tfj A^U 
3 j-JI ^yJI mRNA 4-4 ->- jo « Liol VI |»3uu3ajjJl ,^3 Jo- 3 Coo |4odj V - \ 
Caii 3 Jo» 1 3 j»3iU3jjj J Mo- <j -4 mRNA WL403J |Co - Y 

. DNA Cj 143^1/3^03! 13 Ljj jj 3S 3 C._ 1 . 4j 1 CU4J -T 
.^JLmI jiu> 3J3C0II ^1 3JI ^ 3 Luo tRNA ^1 3JI ±Jl£ - 1 

• <Lulj3Jl iLiuaJI j3$la J. l >il ^jjl 33-J I SjLul 3* 3-0JI -0 



Y » U - t . ^ 0 



4 _al*Jl Aj^ilil! fU^VI (xlt 



^ i i 



. 1*4 jjii LaJbJL^I L)3^r? DNA ylrx.ljM - ) 

.’<Lc>JI GLo 15111 GLdJl UL4> Ijjj ilaJjil vljLajjjl <_adj - T 

(2y» Jjji j_ui j-ulj liifi jj9j (jJLoJI 3 j*» V * JjIjlj jJLUIuU ^ILoJl I - T 

.~.t*-.t< 

. umjjj^u ill DNA (jlc. Lj^aHSUl (jiuu SjjLfl-t 

RNA. CtLwJJ^urfl III 1TI 'SjJluI Jjjvj-C 

jjU';ti ^jjLv ^yLc- iLJj SjhfuV j-t T uu -1 

. 1 — <1 ^rthtt Ajljj^j -V 

. IUlLuJi ^ l3V I « Uj |«lu -A 

. SjJLwI ( lllRNA ^ 9 ic ( j ; ujjVl -U A c Jjj >j f«lu V 

. L^J iLuLLJI £i\J^j3\ AjUuj (*jCsj GLUj^_JI > iil'iVi'i - \ • 

t £y» ,J£Ll La :A L yu 

£)J±jSl\ jUi.4 - 3 J-&AH- (Sjmi . Jl j»j!LoJl - ^^UaV I J^llc - JUJLC -■Lylj^LJl 

jj j aS - eJLjl 

<(i) .a^ajJt wljLec c-uuLu U(c_») 



u 


(i) 


DNA j)^c 1 ^ 1c (J-ajl_j — 1 

tJ~i\ \ ^jX. DNA 

^LoLS DNA Jj ^^lc. J-axj — , - a > 

f- 

Sjyka-o DNA jju& ^.lc (J-aj«j — j 

V aL^Jil 5 jj, w '-<1 ■ — —A 

DNA (2>-® mRNA rc. ... »_< — ^ 
RNA^^j-o DNA w ...\\ — j 


^J^UI -Y 

DNA 5 j-o-Ls ^jjjl — V 

t- 

^JJJ^k JlJ 1 iJLt \ 1 1 1 £ 

(■ 

1 £j 1—AJ 1 — ^ 

(■ 

J Q \ 1 d) l— 1 *\ 

RNA 1 \ 1 — V 



^ t 0 t ♦ U - Y . ^ 0 



VnAdM ^ ji u a 




! ' *0“ 

RNA sjlu^iis^uj i DNA Sjlu^js^u-i 
I GLuLuL*. DNA 9 aijjji GLJji ^ DNA-u 

-jL>oVi jLxa DNA j DNA-s 

j*lJLgc-Lu<lj A_u2_u2£«Jt 4 ‘ aJuSLi ljLu/IjJJI i". ^ * tW^jM 

Lj^-ySwJtj ^-<^1 0_)LstjJl £ JL& JL^I jiLaS ; Lj^-u5L(Jlj 

. {^fcudj DN A Silo <jj ljLciV 

<Lujd±ii U 

UjLo^JjwJl £Lu*j ^4 I JU ijjjSL) L tlj)t--s4.^l.^»‘14.1l £LtJ»J xWfJM 



U1 



V . M - Y . 1 o 



4_al*Jl Aj^jliii fU^VI (xlc 



uljtf 


l5JJ 

(JbJill 


u'^> 

(jl^l 


<jjj 


JJC 

ulaJLuail 




t 

oji 


^ A • 

j£ 

Cj jSI±u 


ojl * 


j*JrV • 


^ £ A 

4aL ua 


AY x oV 



ft 

aIjjlIi jjU** A&j+i 



